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CHAPTER I. AN OVERVIEW OF 
PSEUDORABIES AND THE IOWA PILOT PROJECT 
Introduction 
Pseudorabies in the swine industry has become an 
important disease problem both in the state of Iowa and 
throughout the major swine producing regions of the world. 
This herpesvirus has long been recognized as a pathogen of 
swine and other domestic animals. It is a cause of rapidly 
fatal infections in non-porcine species. In swine, 
subclinical infections are common. In those cases in which 
the disease becomes clinical, the signs are highly age 
dependent. In pigs infected under the age of four weeks, 
nervous involvement predominates, rapidly resulting in 
death. Both morbidity and mortality may be quite high in 
susceptible groups of young pigs. In sows and gilts, 
abortion, resorption of embryos and conception failures are 
the major signs reported. Clinical signs of infection in 
other age groups tend to be less pronounced and in some 
cases may be misdiagnosed as swine flu. The losses in young 
pigs and breeding swine have alarmed producers and swine 
health workers and stimulated an interest in controlling the 
disease. 
In the United States, reports of a disease in cattle 
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that was apparently pseudorabies date back to 1813,19 and 
the infectious nature of the disease has been recognized at 
least since the turn of the century.l Previously, clinical 
pseudorabies infection was infrequently and sporadically 
diagnosed but, since the mid-1970s, the incidence of 
infection, both clinical and subclinical, has mushroomed. 
The increasing prevalence of pseudorabies is supported by 
the data from the united State Department of Agriculture 
shown in Table 1.1. 34 ,38 
Table 1.l. Percen t of PRY positive swine at slaughter 
Year: 1974 1977-78 1980-81 1983-1984 
Breeders Market 
U.S. 0.56 3.73 8.39 18.80 8.18 
Iowa 0.55 5.82 13.04 34.29 14.14 
The resultant negative economic impact on the swine 
Hogs 
industry in the form of direct losses, reduced production 
efficiency, and sales restrictions has led to a heightened 
interest in the control of pseudorabies virus. Individuals 
and organizations concerned with swine production and health 
have focused their research efforts on learning how to 
mitigate or eliminate its pathogenic effects on the 
individual host and its economic effects on the industry as 
a whole. In this light, eradication has been proposed as an 
3 
approach to the problem warranting investigation. 
Currently, an attempt is being made in the United 
states to study the feasibility qf the eradication of the 
disease and the maintenance of pseudorabies-free areas. 
Five Eradication pilot Projects have been jointly funded by 
the United States Department of Agriculture and the National 
Pork Producers Council to examine the efficacy of different 
methods of eradication. The overall goals of the pilot 
projects are: 
1. - To determine if pseudorabies elimination is 
practical on an area basis. 
2. To determine if pseudorabies eradication is 
possible. 
The economic data from one such project, the Marshall 
County, Iowa, Pseudorabies Eradication pilot Project, are 
the subject of this report. 
Pseudorabies 
Description 
The pseudorabies virus is a member of the family 
Herpesviridae and subfamily Alphaherpesvirinae, whose 
prototype is the human herpes simplex virus. Its formal 
taxonomic name is Suid herpesvirus 1. 6 It is an 
enveloped DNA virus with a diameter of 150-186 
nanometers. 6 
The disease is recognized by a variety of names. In 
4 
the united States it is probably most frequently called 
pseudorabies or PRY. Aujeszky's disease, mad itch and 
infectious bulbar paralysis are synonyms. PRY has been 
reported in swine producing countries throughout the world 
with the exception of Canaaa, Australia and certain 
countries in Africa and Latin America. 33 
Host range 
The virus shows a wide animal host range. Many species 
of mammals are naturally or experimentally susceptible to 
infection, including fur bearing animals raised in 
production situations and all of the domesticated 
animals. 16 ,25,30,35,36 Some species of birds have become 
infected under experimental conditions but infected birds 
have not been reported in their natural surroundings. 16 
Some species of primates are susceptible to infection,4 but 
humans, in spite of some slight evidence to the contrary, 
are considered non-susceptible. 4 ,16,18 
Clinical signs 
In species other than swine, infection leads to the 
death of the animal, usually in less than four days from the 
onset of clinical signs. Rarely, cattle have been reported 
to recover. 17 
In experiments with fox, skunk, cottontail rabbit, 
muskrat, raccoon, badger, woodchuck, opossum and deer, the 
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signs most commonly described were excessive salivation, 
fever, depression, and convulsions. 35 Pruritus leading to 
self-mutilation, termed "mad itch", was observed 
occasionally and was felt to be associated with the length 
of the incubation period, rather than the route of exposure. 
Clinical signs in cats and dogs are very similar to 
those described in other species,20,2S,42 although sudden 
death without clinical signs was observed in 30 percent of 
the clinical submissions described in one report. 20 
Early in the course of the disease, cattle and sheep are 
described as hyperesthestic and excitable. Later, ataxia, 
hypersalivation and an intense pruritus leading to automutilation 
develop, followed by death. 23 
Clinical signs of pseudorabies infection are highly 
variable in swine, ranging from subclinical to acute 
death. 2 ,3,l6,24,3l,32 Factors that interact in determining 
the course of the infection include: the age of the animal, 
the presence or absence of circulating antibody to 
pseudorabies, the number of virus particles in the inoculum, 
the route of exposure, the strain of virus, and concomitant 
infections with other pathogens that may act synergistically 
to exacerbate the clinical course of the infection. l2 
Clinical signs in swine tend to be highly age 
dependent. Infection in suckling pigs from unprotected sows 
may result in nearly 100 percent mortality. Fever, dyspnea, 
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anorexia, excess salivation, and diarrhea, followed by 
ataxia, convulsions, coma and death are observed during the 
course of the disease. Older sw~ne are more resistant to 
pseudorabies and the clinical course of the disease tends to 
be less severe in growers and finishers and may even occur 
unobserved by the producer. Infection of susceptible sows 
and gilts may result in conception failures, resorption of 
embryos, mummification of feti, abortion, or stillbirths. 
Epidemiology 
Infected swine are the primary source of the virus for 
other animals. The virus can be isolated from oropharyngeal 
swabs of infected swine for up to 25 days, in vaginal 
secretions and ejaculate for up to 12 days, and for 2 to 3 
days in the milk.44 
Swine are most commonly infected either through the 
inhalation of virus in the form of droplet nuclei suspended 
in the air or by sniffing infected animals. Airborne virus 
particles have been isolated from the looseboxes in which 
infected pigs were confined and seronegative pigs in 
separate looseboxes were infected via exposure to the air. lO 
On the basis of empirical epidemiological evidence, some 
workers have suggested that the virus is capable of 
traveling and infecting swine at a distance of up to 9 
kilometers. 13 The length of time the virus is able to 
remain infective in aerosolized form and the environmental 
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conditions that will promote or inhibit the retention of 
infectivity still need to be studied. 
Other means of transmission .among swine include oral 
infection, particularly important in the case of the 
suckling pig becoming infected by ingesting mother's milk 
containing the virus, and transmission by natural breeding 
or by artificial insemination. 44 
The major factor contributing to the role of swine as 
the host and primary source of the virus is the capacity of 
the virus to become latent in swine that recover from 
infection. Latent virus is present as DNA in association 
with cellular DNA in recovered individuals. The quiescent 
cell-associated viral DNA is capable of becoming activated 
and consequently expressing itself and forming new viral 
particles. Reactivation is generally associated with stress 
in the animal. 8 ,g Thus, recovered pigs remain infected and 
potentially contagious throughout their lifetime. 
Situations that may stimulate shedding include parturition, 
illness, extreme temperatures, transportation, and 
essentially anything out of the ordinary experience for the 
carrier animal. 
Among carnivores, consumption of meat or offal from 
infected swine is commonly reported as the means of virus 
transmission. 25 ,30,36,43 
Transmission between farms is thought to be primarily 
8 
mediated by carrier swine. However, it has also been 
observed that pseudorabies is able to travel in a "down-the-
road" fashion, spreading from farm to farm, a phenomenon 
frequently described as "area spread." The mechanism by 
which area spread occurs has yet to be explained. The 
degree to which wild mammals, birds and/or aerosols 
contribute to the spread of the disease from farm to farm is 
unclear and remains an area of concern for animal health 
specialists. 
The Marshall County Project 
The Marshall County Pseudorabies Eradication Project 
was designed to study the eradication of the virus on an 
area-wide basis. This objective was possible due to a high 
level of cooperation from the pork producers in the county, 
as evidenced by the fact that throughout the period of time 
covered by this economic study, July, 1983 through 
September, 1985, more than 99 percent of the swine producers 
in the county participated in the project. 
In Marshall County, a co-requirement central to the 
,objective of eliminating the virus from infected herds was 
the design of a project that would create a minimal impact 
on the productivity of the herd and impose little in the way 
of economic hardships on the producer. All participating 
swine herds were tested for pseudorabies according to a 95 
9 
percent statistical probability of detecting a 10 percent 
prevalence in a herd. Local veterinary practitioners 
collected the samples on the farm. Serological testing was 
done by serum neutralization at the State Veterinary 
Diagnostic Laboratory located in Ames, Iowa. Inactivated 
pseudorabies vaccine was made available through the program 
to those producers who desired to integrate vaccine into 
their eradication effort and herd preventive medicine 
program. Pseudorabies negative herds followed one of four 
plans based on the frequency of testing and whether vaccine 
was used in the breeding herd or not. Negative herds were 
further classified on the basis of their risk of infection 
and a minimum testing timetable of six months for high-risk 
herds and nine months for low-risk herds was established. 
Pseudorabies positive herds selected one of three plans for 
the elimination of the virus from the herd: depopulation-
repopulation, test and removal, or controlled vaccination 
with progeny segregation. 
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Methodology and Objectives of the Economic Study 
The general objectives addressed in this report are the 
following: 
1. To document the costs of a pseudorabies outbreak to 
a commercial hog producer in Marshall County. 
2. To document the costs of a pseudorabies outbreak to 
a seedstock producer in Iowa. 
3. To estimate the efficacy and costs of preventing 
infection in a swine herd using different 
management techniques. 
4. To determine the producer costs of herd cleanup. 
5. To assess the risk of pseudorabies infection for 
the individual producer in Iowa. 
6. To determine the fixed and variable state and 
federal costs of the eradication program. 
A number of studies have been done to estimate the 
economic impact of pseudorabies on the individual producer 
or the swine industry.7,14,15,27,37 As does most 
research on the cost of animal disease, these studies 
face certain problems: first, either the work is based on 
too few sample units or the researcher must bias the sample 
by relying on volunteers who mayor may not be 
representative of the group; second, frequently only the 
effects of clinical outbreaks are measured and the 
subclinical effects are ignored; third, the period of time 
over which the effect is measured is often too short; and 
fourth, accurate and complete production data from producers 
is often lacking. As will become clear in this report, we 
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have done the utmost to meet these challenges in the 
Marshall County economic study. 
The data used to compile this report were collected 
from three main sources: the pseudorabies quarantine 
reports on file at the Iowa Department of Agriculture, 
project records of vaccination, serology and other project 
costs, and on-farm interviews with program participants. 
overview of the Report 
Chapters II and III of this report discuss the pork 
industry in Marshall Coun ty, Iowa and the pr.ograms used to 
identify and cleanup positive herds. Chapter IV outlines 
the economic methods used for the analysis. Chapter V 
discusses general herd characteristics of pseudorabies 
positive and negative herds while Chapters VI through VIII 
assess the costs of the disease, cleanup, and maintenance of 
pseudorabies-free herds. Chapter IX presents the government 
cost of the program while Chapter X presents a discussion of 
the overall costs and benefits of the county-wide 
eradication program. 
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CHAPTER II. THE IOWA PSEUDORABIES ERADICATION PILOT PROJECT 
Introduction 
Each of the five Pseudorabies Eradication Pilot Projects 
in the United States was designed and directed at the state 
level with the full cooperation and support of the National 
Pork Producers Council and under the supervision of the 
Special Disease Staff, USDA, APHIS. Project design 
consultation and direction was provided by the Pseudorabies 
Technical Advisory Committee. The design of each project 
was influenced largely by local conditions and experiences: 
that is, by the size and number of pork producers in the 
designated eradication area, the prevalence of the disease 
in the eradication area, by producer attitudes toward the 
disease and the eradication effort, and by what project 
planners believed was practical and workable in the field 
under the particular circumstances of their area. 
Essential Features of the Iowa Project 
The Iowa Pseudorabies Eradication pilot Project was 
empowered by the addition of rule 16.153 to the Iowa Code. 
The essential features of the Marshall County, Iowa project 
are the following: 
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1. On-farm statistical serological sampling based on a 
95 percent probability of detecting 10 percent 
infection. 
2. All serological samples collected by local 
veterinary practitioners. 
3. Optional use of killed vaccine. 
4. Pseudorabies-negative herds followed one of four 
herd plans based on frequency of testing and 
use or non-use of vaccine. Pseudorabies-negative 
herds were further classified into high or low risk 
categories based on risk of exposure to 
pseudorabies virus. Risk classification was used 
to determine the maximum testing interval. 
5. Pseudorabies-positive herds followed one of three 
herd plans designed to eliminate the virus from the 
herd. 
6. Orders of quarantine were issued only in the case 
of a clinical outbreak, however, all sales from 
positive herds were restricted to slaughter. 
The pilot project was divided into two phases. Phase I 
was the initial period of the project in which the 
pseudorabies status of all cooperating herds was determined. 
Phase II entailed the selection of herd plans and the 
elimination of the virus from infected herds. An outline of 
the plan for each herd was provided to the owner and placed 
on file in the state office. The original goal for the 
completion of phase I was September 30, 1983. Adverse 
weather conditions and a higher than expected level of 
participation made this goal unattainable. By December 31, 
1983, 189 herds, about 85 percent of the herds in Marshall 
County, had been tested at least one time. Although 
provisions had been made to determine the status of non-
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cooperative herds in the area by slaughter sampling, the 
high level of producer compliance made this unnecessary. 
Testing Schedule 
All cooperating herds in the area were sampled on the 
farm by local veterinary practitioners. The original phase 
I testing schedule called for testing 25 percent of all 
adult breeding females, 100 percent of all adult breeding 
males and 10 percent of all other age groups, excluding 
nursing pigs, all lots and units to be proportionately 
represented in the sampling regardless of their vaccination 
status. A revised testing schedule, reviewed and 
recommended by the Technical Advisory Committee and approved 
by the Special Disease Staff, USDA, APHIS and the Iowa 
Department of Agriculture was integrated into the program in 
August, 1983 whereby the size of the sample was based on a 
95 percent probability of detecting 10 percent infection in 
the herd on a single testing. Tested swine were selected at 
random among all groups of swine in the herd, including 
recent additions and herd boars. The revised schedule was 
as follows: 
Unvaccinated breeding herds 
1. Herds of less than 100 adult breeding animals 
tested all breeding stock up to 25 head. 
2. Herds of 100 to 200 adult breeding animals tested 
27 of these animals. 
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3. Herds of over 200 adult breeding animals tested 28 
breeders. 
4. Progeny from unvaccinated herds (4 months of age or 
older) that were maintained separated and apart 
from the breeding herd were sampled according to 
the same schedule. 
Vaccinated breeding herds 
1. The same statistical schedule described for 
unvaccinated breeding herds was used to screen for 
titer levels in vaccinated breeding herds. 
2. Progeny 4 months of age or older in these herds 
were also tested using the same testing schedule; 
all lots and groups were proportionately 
represented. 
Collection of Serological Samples 
Local veterinary practitioners collected all blood 
samples, centrifuged the samples and sent the sera to the 
State veterinary Diagnostic Laboratory at Ames, Iowa for 
testing by the serum neutralization test. The cooperating 
veterinarians provided all the equipment required to collect 
samples in the field, process them in their laboratory or 
office and send them to the Diagnostic Lab. For anyone 
collection time in a herd, they were compensated at the rate 
of $2.50 per sample for the first ten samples and $2.00 for 
each additional sample. In addition, they received $15.00 
for making the farm call with the stipulation that a maximum 
of one farm call per month would be compensated for project 
related work in anyone herd, either for the purpose of 
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vaccinating swine against pseudorabies or for collecting 
blood samples. The Veterinary Diagnostic Laboratory charge 
for the serum neutralization test was $1.00 per sample. In 
the field, coordination and monitoring of herd testing 
schedules was under the supervision of the project director, 
a retired veterinary practitioner and swine producer from 
Marshall County. 
Vaccine 
A commercially produced, inactivated, adjuvanted, 
licensed, pseudorabies vaccine was made available to 
producers through the project. Producers were able to 
obtain the vaccine through local veterinarians. The cost of 
the vaccine was borne by the pilot project. The veterinary 
practitioners stocked and handled the vaccine and were 
reimbursed at the rate of $1.25 per dose distributed. The 
vaccination was done either by the veterinarian or the 
producer, according to the producers preference. Herds with 
clinical signs of pseudorabies or herds that were classified 
as infected on the basis of serology were allowed to 
continue to vaccinate at program expense for a period of no 
more than six months before actively beginning the 
elimination of pseudorabies from their herd by following one 
of the established procedures. 
17 
Overview of Pseudorabies Negative Herds 
Once the initial status of the herd was determined to 
be negative or probably not infected, the herd owner was 
given the opportunity to establish a PRY qualified negative 
herd (plan 1) or a PRY controlled vaccinated herd (plan 2) 
and testing was continued in ,those herd for certification as 
required by state and/or federal regulations. 
Herds that were initially considered not infected and 
where enrollment in either plan 1 or plan 2 would not serve 
any useful purpose to either the herd owner or the pilot 
project were able to select a modified plan lA or 2A. These 
herds were monitored according to the testing schedule: at 
least every six months if they were considered high-risk 
herds, or every nine months if not considered high-risk 
herds. Feeder pig finishing. herds were tested every six 
months if pigs were purchased from herds of unknown status 
or every nine months if purchased from known negative herds. 
Herds were categorized high-risk according to the 
following criteria: 
1. Herds within one mile of a known infected herd. 
2. Herds within one mile of the perimeter of the 
county or herds in the project that had contact 
with herds of unknown status. 
3. Multiple premise herds where one or more of the 
premises was outside the county or had contact with 
infected herds or herds of unknown status. 
4. Herds with feeder pigs purchased from infected 
herds or from herds of unknown status. 
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In summary, producers whose herds were pseudorabies 
negative selected and followed one of four plans: 
Plan 1 Pseudorabies qualified negative herd 
Plan IA Pseudorabies modified qualified negative herd 
Plan 2 Pseudorabies controlled vaccinated herd 
Plan 2A Pseudorabies modified controlled vaccinated 
herd. 
Plans 1 and 2 are based on qualified pseudorabies 
negative herd and pseudorabies controlled vaccinated herd 
descriptions from Part 85.1 of the Code of Federal 
Regulations, Title 9, with modifications for the Iowa 
Pseudorabies Pilot Project and are described in this chapter 
of the document. 
Pseudorabies Qualified Negative Herd (Plan 1) 
Initial certification 
One negative test of all breeding swine over six months 
of age. If any of the swine so tested are positive, 
qualified herd status is attained by (1) removing all test 
positive swine, (2) retest of all breeding swine thirty days 
after removal of test positive animals and finding all 
animals so tested negative and (3) retest of all animals 
over six months of age sixty days after the last prior all 
negative test. 
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Recertification 
The status of the herd is maintained by an official 
pseudorabies test of twenty-five percent of the swine over 
six months of age every 80-105 days and finding all swine so 
tested negative or by testing ten percent of the swine over 
six months of age each month and finding all swine so tested 
negative. All breeding swine over six months of age to be 
tested at least once a year. 
Additions 
All additions to qualified negative herds shall 
originate from other qualified negative herds or be found 
negative to a test for pseudorabies within thirty days of 
acquisition, then isolated for thirty days, retested and 
found negative to a second test before adding to the herd. 
Modified Qualified Negative Herd (Plan IA) 
Producers of herds that were considered uninfected and 
who were not able or did not wish to fully comply with the 
provisions of plan 1, and where it did not serve any purpose 
essential to the pilot project, were able to choose to 
enroll in plan lA as a modified qualified negative herd. 
These herds were tested according to the statistical 
sampling schedule previously described at least every six 
months if they were considered pseudorabies high-risk herds, 
or every nine months if they were not considered high-risk 
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herds. All additions or replacements to these herds were 
required to be tested and found negative for pseudorabies 
within thirty days of addition, .or originate from a 
pseudorabies qualified negative herd. 
Pseudorabies Controlled Vaccinated Herd (Plan 2) 
Initial certification 
1. One negative test of all breeding stock over six 
months of age, then officially vaccinated within 
fifteen days after such test: or, 
2. Official vaccination of all breeding stock over six 
months of age in a qualified Pseudorabies Free 
Herd within fifteen days after a recertification 
test. 
Recertification 
The status of a pseudorabies controlled vaccinated herd 
is maintained by an official negative pseudorabies test of 
ten percent of all progeny over four months of age monthly 
or twenty-five percent of all progeny over four months of 
age quarterly (80 to 105 days). 
Additions 
Test negative to an official pseudorabies test, be 
officially vaccinated for pseudorabies within fifteen days 
after such test and added to the herd not more than thirty 
days after such test. 
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Official vaccinate 
1. Any swine which have been vaccinated or 
revaccinated with a departmental approved 
pseudorabies vaccine by a licensed accredited 
veterinarian in accordance with the recommendations 
on the vaccine label and the laws and regulations 
of Iowa are designated as official vaccinates. 
2. Because of the difficulty of differentiating 
vaccinated and infected animals, any vaccinated 
swine must be properly identified when they move 
into the marketing channels. 
Modified Controlled Vaccinated Herd (Plan 2A) 
Herds that were initially considered not infected and 
where the owner was not able or did not wish to fully comply 
with the provisions of plan 2, and where it did not serve 
any useful purpose to the pilot project, were able to choose 
to enroll in plan 2A as a modified controlled vaccinated 
herd. 
Herds enrolled in this plan tested according to the 
statistical sampling schedule, at least every six months if 
they were considered high-risk herds or every nine months if 
they were not considered high-risk herds. 
All additions or replacements to these herds were to be 
tested and found negative, and then officially vaccinated 
within fifteen days after testing, before being added to the 
herd. Additions to the herd were to take place within 
thirty days of the date of the test. Regular vaccination of 
the breeding stock was continued throughout the program in 
22 
plan 2A. 
Overview of Pseudorabies positive Herds 
Producers of herds that were diagnosed as infected with 
pseudorabies in Phase I of the project selected one of three 
plans for eliminating the virus from the herd: 
Plan 3A 
Plan 3B 
Plan 3C 
Depopulation-repopulation 
Test and removal 
Controlled vaccination with progeny 
segrega tion. 
These plans are described in this Chapter, as well as 
elsewhere in the literature. 29 Issues in selecting the plan 
most likely to be efficacious and cost effective in 
eliminating the virus from a herd include: 
1. The prevalence of pseudorabies infection and 
presence or absence of other disease problems in 
the herd. 
2. The type of herd management, swine facilities, size 
of the breeding herd and value of the stock. 
3. The likelihood of reinfection; prevalence of 
pseudorabies in neighboring herds, ability to 
prevent direct contact with other swine, including 
untested herd additions and replacements, domestic 
or wild animals, persons or vehicles. 
Depopulation-Repopulation (Plan 3A) 
Depopulation-repopulation is most appropriate for a 
confinement operation with a high level of pseudorabies 
infection in the herd. Guidelines for selecting this method 
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of cleanup include: 
1. High percentage of PRY positives (over 50 percent). 
2. Little value of genetic strains. 
3. Concurrent disease problems that may be causing as 
much or more loss than pseudorabies. 
4. Facilities that do not lend themselves to 
segregation of stock or confinement housing with a 
common air source. 
Depopulation can be accomplished over a period of 
months as hogs reach market weight. Depopulation of 
lightweight hogs is not desirable, but neither should slow 
growing pigs be retained. 
Other options for depopulating the herd include: 
1. Selling all breeding swine and market weight hogs 
to slaughter and selling all other swine to a 
quarantined feedlot. With careful planning and by 
arranging to have bred gilts available, downtime, 
an important cost consideration, can be minimized. 
Or, with adequate approval and safeguards to 
neighboring herds, growing and finishing hogs can 
be moved to a neighboring farm or a separate, 
isolated feedlot. In this case precautions must be 
taken to prevent recontamination of cleaned 
buildings by human, animal or mechanical means. 
2. Selling sows as soon as pigs are weaned and 
removing weaned pigs, growers and finishers to 
facilities at another location or to a quarantined 
feedlot for finishing. 
Elimination of the virus in the environment is vital to 
the success of the eradication effort in a herd. Studies 
have shown that under ideal conditions the virus may survive 
as long as 40 days at 370 C and 120 days at 4 0 c. ll 
Eradication efforts must coincide with the seasonal 
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conditions conducive to virus inactivation; heat, direct 
sunlight and dry conditions will inactivate the virus 
rapidly, whereas cool, moist conditions will prolong its 
infectivity. 
To minimize virus survival and prevent reinfection of 
the herd, it is necessary to thoroughly clean all buildings 
and lots, removing all foreign material, manure, straw and 
trash. 
The cleanup of outside lots includes the removal of 
feeding equipment from the lot, removal of all manure and 
debris and thorough cleaning and disinfecting of feeding 
floors. Cleaning and disinfection of feeding floors should 
be repeated after one week. Lots are allowed to stand empty 
a minimum of thirty days after the last disinfection. The 
lots should be scraped down to clean soil, the soil tilled 
to expose it to sunlight and left idle for thirty days. Any 
material that cannot be thoroughly cleaned should be removed 
and burned. 
Feeders and other equipment need to be cleaned 
thoroughly, hosed down and then disinfected. 
All manure and feed should be removed from buildings 
and all plastic ventilation bags used as air distributors 
should be cleaned or replaced. The floors should be scraped 
clean and then scrubbed thoroughly with a high pressure 
sprayer and a good detergent. Floors and walls should then 
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be sprayed with a disinfectant. The cleaning process should 
then be repeated and floors and walls allowed to dry 
thoroughly. pits should be pumped and cleaned out as part 
of the building cleanup. Experimentally, PRY has not 
survived over one day in detectable amounts in suspensions 
from pits. ll Also, the amount of virus that might be 
excreted into a pit by shedding pigs would be small. Clean-
up should include pumping out pits, allowing the 
disinfectant used in the building to run into the pit, then 
pumping out the pit again and allowing it to dry. This will 
also assist in preventing exposure of a new herd to 
pathogenic organisms that are more hardy than PRY. 
If a lagoon waste handling system is in use, it is 
recommended that a recycling flush system not be used during 
a pseudorabies outbreak or the cleanup period. PRY is 
inactivated so quickly (less than three days even at high 
concentrations)ll that it is best not to pump a lagoon. 
Attempts to disinfect a lagoon during cleanup are not 
recommended. 
Cleaning and disinfection should be conducted in 
conjunction with phased depopulation and a second cleaning 
and disinfection done after all" swine are removed. 
All manure and organic material removed from pens, 
buildings and lots should be buried or placed .on fields to 
be plowed under immediately. Animals should not be pastured 
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on these areas until the virus is inactivated. To minimize 
exposure of wild animals and roaming cats and dogs, at least 
one week should elapse after removal of pigs from contact 
with such material before it is taken to the fields. 
Recommended disinfectants include 5% phenol, sodium 
hypochlorite, calcium hypochlorite, 2% sodium hydroxide, 
trisodium phosphate, quarternary ammonia, chlorhexidine and 
orthophenolphenate compounds such as "One Stroke Environ." 
Fumigation may also be used, but it is dangerous and extreme 
care must be exercised. Fumigation cannot be substituted 
for thorough cleaning. 
Exterminate rodents and prevent exposure of swine and 
swine feed to wildlife and other domestic animals. 
A minimum of thirty days after disinfection should be 
allowed before repopulating. It is best to wait longer if 
there is any question about the effectiveness of the cleanup 
and disinfection procedures. The period between cleanup and 
disinfection and the initiation of repopulation can vary 
greatly, depending on weather and individual farm 
conditions. 
Repopulation is best done from a PRY qualified negative 
herd, isolating new stock and retesting thirty days later. 
27 
Test and Removal (Plan 3B) 
Test and removal is recommended in herds with a stable 
or declining seropositive rate and no current clinical 
signs. It is not likely to succeed in herds maintained in 
total confinement, especially herds wher& all ages of swine 
share a common ventilation system, or in herds with a high 
prevalence of seropositive animals. The lower the 
percentage of seropositive animals, the more likely it is to 
be successful. 
The entire herd is tested every thirty days, removing 
all positive swine. All seropositive swine with titers of 
1:4 final serum dilution or greater on the serum 
neutralization test must be considered potential sources of 
infection. These animals need to be removed immediately and 
sold to slaughter. 
The herd is subsequently retested at thirty day 
intervals and the positives removed. If more than one 
percent of the animals tested are serum neutralization 
positive after four tests this method should be abandoned, 
if less than one percent are positive then continue with 
test and removal. 
Following a clean test, the herd is monitored for a 
year by testing twenty-five percent of the herd every three 
months. 
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Controlled Vaccination with Offspring Segregation (Plan 3C) 
When clinical symptoms are present, to test and 
successfully eliminate pseudorabies requires the use of 
vaccine and the availability of two, or preferably three, 
sets of facilities to work with. Herds in the project with 
clinical symptoms or that are classified as infected on the 
basis of serology could continue to vaccinate at program 
expense, but not for more than six months before attempting 
to eliminate the disease from their herds according to one 
of the established infected herd plans. 
Vaccination of all swine is recommended in the face of 
a clinical outbreak. Baby pigs should probably be 
revaccinated at weaning time and all breeding swine 
revaccinated at least every six months. Vaccination of sows 
four weeks or less before farrowing will ensure maximum 
protection of baby pigs through passive transfer of antibody 
in the colostrum. 
plans should be initiated to reduce the size of the 
breeding herd so that all known infected and exposed swine 
can be maintained at one facility. The other facilities 
should be cleaned and disinfected as they are emptied. 
Cleaning and disinfecting procedures should be integrated 
into all husbandry practices. 
six months following the last clinical signs or the 
detection of seropositive pigs, if no further evidence of 
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active pseudorabies in the herd has been detected, the 
vaccination program should be discontinued in the progeny 
but continued in the breeding herd. Following weaning, 
progeny should be maintained separate and apart from the 
breeding herd. Upon reaching four months of age, progeny 
are selected to form a potential replacement gilt pool. 
These animals are tested and, if found negative, should be 
moved to facility #2. The balance of progeny are moved to 
the finishing unit. After sixty days isolation, the 
potential replacement gilts are retested and, if still 
negative, are moved to facility #3. This procedure can be 
repeated every sixty days. Any group in facility #2 that 
contains seropositive animals on the retest should be moved 
to the finishing unit. 
When sufficient progeny have been accumulated at 
facilities #2 and #3 to establish a new breeding herd, the 
original breeding herd should be depopulated. The new herd 
can then be retested for qualified negative herd status, if 
so desired, or evaluated for entry into plans lA, 2 or 2A. 
Summary 
The Marshall County Pseudorabies Eradication Pilot 
Project was designed and directed at the state level with 
the full cooperation and support of the National Pork 
Producers Council and under the supervision of the Special 
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Disease Staff, USDA, APHIS. Project design consultation and 
direction was provided by the Pseudorabies Technical 
Advisory Committee. 
Participating herds were tested for pseudorabies 
according to a 95 percent statistical probability of 
detecting a 10 percent prevalence in a herd. Local 
veterinary practitioners performed the on-farm sampling. 
Testing was done by serum neutralization at the State 
Veterinary Diagnostic Lab in Ames. 
Producers were able to integrate the use of killed 
vaccine into the eradication effort and herd preventive 
medicine program through the Marshall County program. 
Pseudorabies negative herds followed one of four plans: 
Plan 1 Pseudorabies qualified nega tive herd 
Plan lA Pseudorabies modified qualified nega ti ve herd 
Plan 2 Pseudorabies controlled vaccina ted herd 
Plan 2A Pseudorabies modified controlled vaccina ted 
herd. 
Negative herds were further classified on the basis of 
their assessed risk of infection and a minimum testing 
timetable of six months for high-risk herds and nine months 
for low-risk herd was established. 
Pseudorabies positive herds followed one of three plans 
for the eradication of the virus from the herd: 
Plan 3A 
Plan 3B 
Plan 3C 
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Depopulation-repopulation 
Test and removal 
controlled vaccination with progeny 
segrega tion. 
The project officially began July 5, 1983. By December 
31, 1983, 189 herds, about 85 percent of the herds in the 
county, had been tested at least one time. 
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CHAPTER III. AN OVERVIEW OF PORK PRODUCTION 
AND PSEUDORABIES IN MARSHALL COUNTY, IOWA 
Introduction 
Marshall County is centrally located in the state of 
Iowa. It is 573 square miles in area •. The population of 
the county is 41,652; of these people, 26,938 reside in 
Marshalltown, the county seat. The average farm in the 
county is 273 acres in size, although the 1006 family farms 
in the county average 255 acres. 40 
On April 5, 1983, Marshall County, Iowa was designated 
the preferred area for the Iowa Pseudorabies Eradication 
pilot Project. Final approval was contingent upon 
participation of 75 percent of the pork producers 
representing 90 percent of the swine production in the 
county. 26 Approximately 98 percent of the Marshall County 
producers signed up to participate and on July 5, 1983, the 
program officially began. 
Swine Production 
Swine production is an important aspect of agriculture 
in Iowa. In 1984, Iowa pork producers farrowed 2.895 
million sows with an average of 7.48 pigs weaned per 
litter. 22 Marshall County pork production by year is shown 
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in Table 3.1. 22 
Table 3.1. Swine production in Marshall County by year 
Sows Pigs Hogs 
Year Farrowed Saved Marketed Coun ty Ranka 
1979 26,500 181,000 155,000 62 
1980 26,000 194,000 160,000 65 
1981 25,100 192,000 170,000 63 
1982 24,500 183,000 180,000 61 
1983 27,600 214,000 160,000 65 
1984 26,900 212,000 161,000 64 
aBased on hogs marke ted. Iowa has 99 coun ties. 
Pseudorabies in Marshall County 
Reports from the pseudorabies quarantine files in the 
office of the State Veterinarian, augmented with information 
available through the pilot project, were used to acquire 
information on the numbers of herds quarantined for 
pseudorabies in the county and the clinical signs observed 
in the infected herds up to the time the project started in 
July, 1983. This information" is presented in Table 3.2. 
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Table 3.2. PRY quarantines issued in Marshall County 
Da te of 
quarantine 
03-01-77 
01-24-78 
05-15-78 
05-19-78 
06-15-78 
08-04-78 
02-16-79 
06-01-79 
06-12-79 
07-31-79 
09-21-79 
11-05-79 
01-10-80 
04-23-80 
06-10-80 
10-09-80 
04-15-81 
07-01-81 
07-30-81 
01-25-82 
04-19-82 
05-19-82 
07-02-82 
01-21-83 
06-08-83 
07-07-83 
Da te of 
quarantine 
release 
no release 
no release 
08-03-78 
01-17-80 
03-17-80 
no release 
04-23-82 
no release 
no release 
no release 
no release 
no release 
02-09-83 
no release 
12-05-81 
no release 
no release 
no release 
no release 
no release 
no release 
no release 
no release 
no release 
no release 
no release 
Ini tial 
project 
sta tus 
positive 
nega tive 
nega tive 
nega tive 
positive 
out of swine 
nega ti ve 
positive 
positive 
out of swine 
positive 
out of swine 
positive 
out of swine 
nega tive 
out of swine 
posi ti ve 
non-cooperator 
nega tive 
positive 
positive 
positive 
positive 
posi ti ve 
posi ti ve 
positive 
Clinical observations 
Abortions, death in 
baby pigs. 
Death losses in pigs 
under 80 Ibs; ovine 
and feline deaths. 
No clinical disease. 
Death in baby pigs, 
ca t ( s), dog ( s) • 
Death in baby pigs. 
No clinical disease. 
No clinical disease. 
No clinical signs in 
swine; lost 6 cats, 1 
dog. 
Death in market hogs; 
stillbirths, mummies, 
dead baby pigs. 
Death in baby pigs 
and one dog. 
No clinical signs. 
No clinical signs. 
Death in baby pigs. 
Stillbirths/mummies. 
Death in baby pigs. 
Death in baby pigs. 
Death in baby pigs. 
Death in young pigs. 
Pneumonia and 
respiratory disease. 
Death in baby pigs 
and 2 dogs. 
Death in baby pigs 
and 15-20 cats. 
Stillbirths, death in 
baby pigs. 
No clinical signs. 
Death in young pigs 
and ca ts. 
Death in baby pigs. 
3 litters stillborn. 
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A comparison of the information presented in Table 3.2 
to the initial serological data from the Marshall County 
Project shows that of the twenty-six quarantines issued on 
premises in Marshall County from March, 1977 to July 7, 
1983: 
1. Six herds were released from quarantine sometime 
before the pilot project began. Two were found to 
be serologically positive on the initial testing in 
the project. 
2. Twenty herds were on quarantine for pseudorabies at 
the start of the eradication project: two tested 
negative in the project, twelve tested positive, 
five were no longer in swine production and one 
declined to participate. 
3. At or about the time of the issuance of the order 
of quarantine, clinical signs of pseudorabies were 
observed in swine in nineteen herds, and six of 
these also reported signs in non-porcine species. 
Seven of the twenty-six herds reported no clinical 
signs in swine, but one of these herds reported 
signs in a species other than swine. 
Clinical disease in any species was reported in 77 
percent (20/26) of the herds quarantined for pseudorabies 
before the start of the pilot project as opposed to 42.5 
percent (17/40) of all positive herds identified as showing 
clinical signs in the project. Known infections in swine 
herds in Marshall County by year up to the time the project 
started in July, 1983, is shown in Table 3.3. 
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Table 3.3. Known outbreaks in Marshall County by year 
Clinical Subclinical 
Year infection infection 
1977 1 0 
1978 3 2 
1979 2 4 
1980 4 0 
1981 3 0 
1982 3 1 
1983 3 0 
By December 31, 1983, 27 herds had been identified as 
pseudorabies infected. On going serological monitoring of 
herds in the county made accurate detection and reporting of 
new clinical and subclinical herd infections possible. New 
infections detected in the project are reported in Table 
3.4. 
Table 3.4. Clinical and subclinical infections 
1983 (July-December) 
1984 
1985 (January-September) 
Clinical 
1 
o 
4 
Subclinical 
o 
6 
3 
Identification of the PRY status of all herds in the 
county and the rapid detection of new herd infections made 
it possible to make some observations concerning the 
information collected from the quarantine files and raised 
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concern over the adequacy of its use in accurately 
predicting incidence or prevalence rates of pseudorabies 
infection in Iowa. 
As shown by comparing the information in Table 3.2 to 
the known prevalence of pseudorabies in Marshall County, 
quarantines tend to be issued on clinical outbreaks: 
subclinical infections are not quarantined because of non-
diagnosis. The prophylactic use of vaccine in the state 
would be expected to compound this bias by suppressing the 
expression of clinical signs in immunized animals. In the 
field, non-reporting of clinical outbreaks and suspected 
subclinically infected herds probably also exists. 
Furthermore, quarantined herds do not remain static: 
some herds remain endemically infected, others spontaneously 
eliminate the virus and still others go out of production. 
Small, low stressed herds may spontaneously eliminate the 
virus while other herds remain endemically infected with the 
virus. Other herds cease swine production, for reasons 
which mayor may not relate to their infected status, but 
remain on the rolls as quarantined. Thus, of the twenty 
quarantined herds in the county at the start of the project, 
25 percent (5) no longer raised hogs, 10 percent (2) had 
spontaneously cleaned up, 60 percent (12) remained positive 
and 5 percent (1) remained of unknown status due to 
noncooperation. The net result is that the number of 
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quarantines in force is not an accurate indicator of the 
number of herds infected. 
For the previously cited reasons, it is not possible to 
determine prevalence or incidence rates in the county before 
December 31, 1983, by which time abou t 85 percen t of the 
herds in the county had been tested and classified. The 
herd point prevalence rate, defined as 
Number of positive herds at time It I 
Total number of herds a t time I t l 
is estima ted as 14.6 percen t on tha t da te using the total 
number of herds tested, rather than the total number of 
herds in the county, as the denominator. Incidence ra te I 
defined as 
Number of new positive herds 
over a stated period of time 
Average number of herds at X Length of 
risk over the stated period time period 
can then be calculated for the period of January I, 1984 
through September 31, 1985. Defining new positive herds as 
those previously testing PRY negative at least one time, and 
using the calculated average number of active, PRY negative 
herds in the county over this time period as 153.6, 
incidence is 
10 new positive herds 
(153.6 herds) X (1.75 years) 
= 3.72 new infected herds 
per 100 herds per year. 
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Producer Participation in the Pilot Project 
A total of 221 herds participated in the program 
through September, 1985. The entry of new herds and 
liquidation of existing herds kept the number of active 
herds at between 175 and 180 herds. Two herds in the county 
are known to have declined to participate in the project, 
bringing active participation close to 99 percent. Table 3.5 
chronicles the level of participation and herd status at 
three month intervals. 
Table 3.5. Marshall County producer participation by year 
Cumula tive Active Infected 
Date no. of herds herds herds 
12/83 185 179 27 
03/84 195 179 28 
06/84 201 180 30 
09/84 206 180 24 
12/84 211 176 27 
03/85 216 175 19 
06/85 219 176 18 
09/85 221 176 17 
Summary 
The Marshall County Pseudorabies Eradication pilot 
Project officially began July 5, 1983. Reports from the 
pseudorabies quarantine files in the Office of the State 
Veterinarian were coordinated with information gathered 
through the project and used to evaluate the level of 
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clinical and subclinical disease in pseudorabies infected 
herds. In all, 42.5 percent of the 40 infected herds 
identified through September, 1985, reported clinical 
outbreaks. 
Pseudorabies quarantine data were evaluated and 
determined to be inappropriate for calculating the 
prevalence or incidence of herd infection. Initial herd 
serology and on-going surveillance made it possible to 
calculate a herd prevalence of PRY infection of 14.6 percent 
as of December 31, 1983, and an incidence of 3.72 new herd 
infections per hundred herds per year between January 1, 
1984 and September 31, 1985. 
A cumulative total of 221 herds participated in the 
program from July, 1983, through September, 1985. Between 
175 and 180 herds were in active swine production in the 
county at any time during the project. Two herds in the 
county did not participate at any time, bringing project 
participation to nearly 99 percent. 
41 
CHAPTER IV. OBJECTIVES AND PROCEDURES 
OF THE ECONOMIC ANALYSIS 
Introduction 
The concurrent technical and economic studies of 
pseudorabies eradication in Marshall County provided a 
unique opportunity to evaluate the costs and benefits of the 
pilot project. Distinct advantages were gained from the 
prospective, rather than retrospective, time frame of the 
economic study, particularly in the quality and timeliness 
of the data collected. 
The major objectives of the economic analysis can be 
classified into three broad areas: producer welfare before 
disease eradication, the costs of eradication, and producer 
welfare following disease eradication. 
The major costs to the producer of living with the 
disease involve clinical outbreak costs, subclinical disease 
costs and costs associated with prevention or treatment. 
The cost of cleanup includes the producer costs of an 
eradication program plus costs paid by the government, which 
in the Iowa program included vaccination, serology, and 
program administration costs. Producer welfare following 
eradication is affected by the costs of disease prevention, 
the lowered probability of disease, and any overall 
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improvement in herd health. In light of the factors 
affecting producer welfare, a set of six objectives are 
addressed in this report. 
Objectives of the Economic Analysis 
1. a. Determine the direct costs of a pseudorabies 
outbreak to a commercial hog producer in 
Marshall County, Iowa. 
b. Estimate the costs of vaccination to the 
commercial producer. 
2. a. Determine the direct costs of a pseudorabies 
outbreak to a seedstock producer in Iowa. 
b. Determine the indirect costs of subclinical or 
clinical pseudorabies infection to seedstock 
producers in Iowa resulting from buying and 
selling restrictions. 
c. Estimate the costs of disease prevention 
measures that seedstock producers take given 
that pseudorabies threatens their herds. 
3. Assess the costs of different management techniques 
that can be used to prevent the introduction of 
pseudorabies into a clean herd in both high disease 
risk and disease free areas. 
4. Determine the producer costs of the herd cleanup 
plans discussed in Chapter II of this-report. 
5. Assess the likelihood of pseudorabies infection for 
the individual producer in Iowa. 
6. Determine the fixed and variable state and federal 
costs of the pseudorabies eradication pilot 
program. 
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General Procedures Used in the Economic Analysis 
A survey was conducted of herds participating in the 
Marshall county pilot project. Information was collected by 
personal interviews conducted in the summer of 1984 and 
again in the spring and summer of 1985. Information was 
also collected via correspondence and through telephone 
communications. The survey questionnaire consisted of five 
sections and is described below. The complete survey 
document is included in Appendix B of this report. 
All herds that were classified pseudorabies positive 
at any time during the project were surveyed. A random 
sample of 26 negative Marshall County herds was also 
surveyed. Data in this report include information from the 
40 positive herds and 25 negative herds. As of September 
30, 1985, the end of the economic survey period, 23 of the 
positive herds had successfully eliminated the virus from 
their stock. 
In addition to these herds, an abbreviated version of 
the questionnaire used in Marshall County was sent to 80 
Iowa seedstock producers who had indicated an interest in 
providing information for the study. Thirteen surveys were 
completed and returned, five from herds that had been 
infected with pseudorabies at some time. In addition to the 
small sample group, the fact that these questionnaires were 
completed by the producers, rather than by personal 
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interview, and submitted anonymously led to both a 
quantitative and qualitative decline in the information 
available to the economic study from this group 
The questionnaire is divided into five parts with the 
following titles: 
1. General description of the operation 
2. Costs of remaining pseudorabies free 
3. Direct costs of pseudorabies infection 
4. Producer costs of eradicating pseudorabies 
5. Production information for 1983-1985. 
Part one of the questionnaire provides a description of 
the operation as to type, size, facilities and general 
management practices. The second part is designed to 
measure the costs of preventing the entry of PRY into a 
herd. Section three documents the direct costs of a 
clinical outbreak and also addresses the issue of costs due 
to lost sales experienced by seedstock and feeder pig 
producers. The cost of cleanup is documented in section 
four. The three cleanup protocols employed in Marshall 
County were depopulation-repopulation, test and removal, and 
controlled vaccination with progeny segregation, as 
previously described in this document. The final part of 
the survey collects herd production data over a three year 
period. 
The government costs of the pilot program were 
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monitored by the area office of USDA, APHIS and the Iowa 
State Veterinarian's office and the data were collected from 
their records for use in the economic study. The survey 
data collected were combined with current price data to 
evaluate the costs and benefits of pseudorabies eradication 
in Marshall County. 
Specific Procedures Used for Each Objective 
Direct costs of clinical outbreaks 
The major characteristics of clinical outbreaks of PRY 
are death loss in young pigs, and abortions and reduced 
conception rates in breeding females. Markedly reduced 
growth rates in survivors is sometimes reported following an 
outbreak in young pigs. 
In evaluating the economic losses sustained from a 
clinical outbreak of pseudorabies three types of data are 
needed: data on the actual physical losses (number of dead 
pigs, abortions and so forth), data valuing these physical 
losses and data on costs incurred controlling the outbreak. 
The following types of physical losses should be identified: 
1. Death loss in each weight or age category. 
2. The number of stillbirths occurring during the 
outbreak period as compared to the number 
"normally" observed. 
3. The number of abortions during the outbreak period 
as compared to "normal." 
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4. The number of pregnant sows that fail to farrow as 
compared to the "normal" number of open sows. 
5. The number of sows that fail to settle following an 
outbreak. 
6. The increased time and feed required to market 
animals that recover from the infection. 
Producer losses are best measured by the lost returns 
from not being able to market a product. When animals die 
or there are selling restrictions the producer loses revenue 
from the sale of the animal but still incurs many of the 
expenses of production. This report assumes that a 
producers welfare can be measured by his returns above his 
variable costs. This measure is sometimes called quasi-rent 
and is given by 
R = TR - TVC 
where R is rent, TR is total revenue and TVC is total 
variable cost. If there are buying and selling restrictions 
associated with an outbreak, the losses are determined by 
comparing the rent in the two cases of sales without 
restrictions and sales with restrictions. Similarly, if 
there are discounts for infected pigs the producer welfare 
can be compared for the two cases. 
When animals die due to disease the foregone revenue 
must be balanced by the avoided costs. For example, when a 
baby pig dies the producer loses revenue equivalent to the 
market price of the animal at market weight. "The net loss 
is less than this since he does not incur the costs of 
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feeding the animal. The extent of these costs depends on 
the assumptions made about the production program. The 
series of six cases discussed below will help demonstrate 
the method used to value animal losses. 
Case One A feeder pig producer loses a baby pig on 
the sow. 
1. The revenue foregone for the animal is determined 
as the price per head of feeder pigs adjusted for 
the death loss typically experienced. 
2. The foregone costs (or costs not incurred) include: 
a. Feed for the pig, but not for the sow during 
lactation if other pigs are still nursing. 
b. Health costs not incurred, such as vaccinations 
not given. 
c. Fuel, repairs and utility costs may be reduced, 
but not reduced by their full amount since many 
of these costs will not fall when just a few 
pigs die. These costs, however, are much lower 
if many pigs or several litters die. 
d. Labor and interest costs as determined in a 
manner similar to fuel, repairs and utility 
costs. 
3. The loss from the death of the baby pig would be 
the revenue in (1) minus the costs in (2). 
Evaluation of losses to farrow to finish producers 
presents some difficulties. When a baby pig dies, the 
producer only avoids the variable costs of production (feed, 
labor, etc.) since the fixed costs must still be met. 
However, if that baby pig is replaced by another animal, 
such as a purchased feeder pig, then the fixed costs of 
production can be transferred to that animal and the 
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producer does not lose them. Given that markets for feeder 
pigs exist, rational producers may replace dead animals so 
as to make full use of existing .capacity. However, farrow 
to finish operators may be very reluctant to introduce 
purchased feeder pigs into a previously closed herd for fear 
of introducing contagious diseases or parasites into the 
herd. With this in mind, consider two additional cases. 
Case Two A farrow to finish operator loses a baby 
pig on the sow and buys a feeder pig to replace it in the 
finishing unit. 
1. Revenue foregone is the price per head of market 
hogs adjusted for typical death loss. 
2. Increased revenue is the revenue from selling the 
finished feeder pigs, so (1) and (2) net out, 
assuming there are no subsequent herd health 
problems due to the purchase of diseased feeder 
pigs. 
3. Foregone costs include those in Case One plus cost 
associated with feeding the hogs to market weight. 
4. Increased costs include the costs of feeding and 
the feeder pig purchase price. 
5. These all net out except for the feeder pig price 
and the foregone costs discussed in Case One, so 
the analysis is exactly the same as in Case One as 
long as the herd production efficiency is not 
adversely affected by the purchased feeder pigs. 
Case Three A farrow to finish operator loses a baby 
pig and does not replace it. 
1. Revenue foregone is the market price of a slaughter 
hog adjusted for normal losses. 
2. Foregone costs include all the costs in Case One 
plus those associated with feeding the pig. 
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3. The net loss is (1) minus (2). 
Cases one through three have demonstrated how to 
compute losses for individual baby pigs deaths for different 
Cases four through six discuss some 
The exact calculations vary, but the 
types of operations. 
other types of losses. 
general procedure is the same. 
Case Four A sow aborts at term. 
The analysis is exactly as in Case One for the feeder 
pig producer except that the per head loss is multiplied by 
the normal live birth rate. Farrow to finish producers 
would be handled in a similar manner. Abortions occurring 
earlier in the gestation period would result in a smaller 
loss since not as much feed is invested in the pregnancy at 
the time of the abortion. 
Case Five A sow farrows stillborn pigs. 
Stillbirths and mummies would be handled in a manner 
similar to deaths in baby pigs. The producer would also 
avoid any costs typically incurred in the first few days of 
life such as iron shots, clipping of teeth, and so forth. 
Case six A sow fails to settle, resorbs the embryos 
or experiences an early abortion. 
Reproductive losses are more difficult to value because 
adequate data on herd fertility are generally unavailable. 
Decreases in the conception rate or increases in early 
pregnancy wastage may go undetected or may be detected some 
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time after the fact. When recognized, reproductive losses 
are frequently insufficiently documented to measure 
accurately. When the open sow is discovered, the producer 
must decide either to leave the crate and facilities empty 
for a complete gestation cycle, thereby keeping the sow 
synchronized with her group, or else to rebreed the sow to 
farrow sooner than the next cycle. In part, his decision 
will depend on how closely he runs the operation to capacity 
and whether he prefers to purchase additional pigs. The 
costs and revenues are similar to the previous cases except 
that non-incurred costs include feed for the sow from the 
time she is removed from the group to the time she would 
have weaned her pigs. A manager might compensate for lower 
fertility rates by breeding and maintaining more females in 
each group than there is capacity in the farrowing 
facilities in anticipation of some losses. This leads to 
higher costs associated with feed, capital and labor and 
also may result in crowding problems if reproductive 
efficiency is higher than expected. 
Many other cases are possible and will be discussed in 
the empirical analysis of this report as they are needed. 
The other costs associated with pseudorabies outbreaks 
are those associated with vaccination, veterinary services, 
diagnostic laboratory services, drugs and increased labor in 
working to control the outbreak. 
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Costs of pseudorabies to seedstock producers 
The direct costs of pseudorabies to seedstock producers 
are calculated as discussed above except that foregone 
revenue would also include the loss of the expected revenue 
resulting from selling breeding animals as market hogs. 
Seedstock producers do not typically sell all their 
production as breeding animals: those not sold as breeders 
are marketed as fat gilts, barrows and stags, thus the 
average revenue from selling breeding animals of different 
classes must be adjusted by the percent of animals typically 
sold in that class. 
The most serious effect of pseudorabies on the 
seedstock producer is the prohibition against selling stock 
for breeding purposes from infected herds. Sales 
restrictions are imposed whether the infection is clinical 
or subclinical. The subsequent devaluation of breeding 
stock to market prices represents a major loss in revenue to 
the seedstock producer, a loss which will continue at least 
until the herd is free of the virus and frequently longer 
since customers who found other sources of breeding stock 
during the period of sales restrictions may not return once 
the restrictions are lifted. 
Thus, the procedures used to evaluate seedstock losses 
are similar to the cases cited above except that, in 
addition to the losses in market grade animals, seedstock 
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producers sustain a loss from the sale of breeding-quality 
stock as market animals. Costs not incurred plus revenue 
from sales of breeding-quality stock as market animals are 
subtracted from what would have been the expected revenues 
from the sale of those animals as breeding stock. The 
procedure is as follows: 
1. Revenue foregone is the number of breeding animals 
that would normally have been marketed during the 
period of restricted sales times their expected 
price. 
2. Costs not incurred would be any costs from the sale 
of breeding stock (advertising, blood tests, etc.) 
not paid out because the animals were sold as 
marke t hogs. 
3. Increased revenue is the number of animals that 
would normally have been sold as breeding stock 
times the market price of fat hogs. 
4. Ne t loss = (1) - (2) - (3). 
The seedstock producer may also have other less 
tangible losses such as loss of goodwill, reputation, and so 
forth. As a result of the threat pseudorabies poses to his 
livelihood, the seedstock producer may also take expensive 
measures to prevent the introduction of pseudorabies into 
his herd: measures that he would not take if pseudorabies 
were eradicated from his state or region. 
Cleanup costs 
As previously described for the Iowa project, three 
different protocols were used in Marshall County to 
eliminate pseudorabies virus from infected herds. Different 
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costs are associated with each plan. 
Depopulation-repopulation (plan 3A) The direct 
costs of this plan include the costs of vaccination to 
prevent further clinical cases, costs of segregating animals 
during depopulation and repopulation, facility cleaning and 
disinfecting costs, all fixed costs of production for the 
down time period and blood tests of replacement stock. The 
fixed costs include the opportunity cost of the operators 
time (foregone profits). The cost of selling the infected 
breeding herd at other than the true market value must also 
be determined. The purchase of new breeding animals will 
also affect costs. Since the new animals will not be 
identical to the ones sold, some measure of the potential of 
the two groups of animals would be useful. However, given 
well-functioning markets, the prices of the purchased 
animals should adequately reflect their economic value and, 
therefore, do not a represent a depopulation-repopulation 
cost per see The procedure can be summarized as before 
using the concept of foregone revenue and costs. 
1. Revenue foregone is the normal revenue that would 
have been received during the depopulation-
repopulation period. 
2. Costs not incurred are those costs for labor, feed, 
utilities, veterinary services, and so forth, that 
are not incurred during the down time and cleanup 
period. 
3. Increased revenue results from the sale of animals, 
the breeding herd as well as other swine, during 
the depopulation period. 
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4. Increased costs involve the costs of segregating 
animals during depopulation-repopulation, facility 
cleaning and disinfecting, transportation costs, 
blood tests on replacement stock, and the like. 
5. The cost of purchased replacement breeding stock. 
6. If the entire procedure takes more than a couple of 
months, all the items above should be expressed in 
net present value terms. 
7. Actual losses = (1) - (2) - (3) + (4) + (5). 
The difference between the increased revenue in (3) 
above and the costs of purchased stock in (4) give an 
indication of the loss resulting from selling off old stock 
as slaughter animals an~ replacing them with new breeding 
animals. Producers will rationally pay their own valuation 
for purchased breeding stock, so there is no loss (cost) to 
the producer for buying replacement animals. The losses 
come from selling the old breeding stock at less than their 
value. This value is, of course, somewhat subjective since 
no regular markets exist for breeding stock other than 
gilts. For this reason, producers must be asked their 
subject valuation of the loss incurred by selling breeding 
stock. If (3A) is the loss from selling breeding stock at 
less than the in-herd value, the actual losses are (1) - (2) 
+ (3A) + (4). 
Test and removal (plan 3B) The direct costs include 
the cost of vaccination to prevent clinical outbreaks, blood 
tests, the costs of segregating purchased animals and fixed 
costs that must be allocated over fewer animals, unless 
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replacement animals are purchased immediately. The cost of 
selling breeding animals at other than their true market 
value must also be determined. The cost of replacement 
animals will probably adequately reflect their values as 
suggested above. 
The use of foregone revenue and cost procedures, as 
described for the depopulation-repopulation protocol, is 
appropriate for this plan and thus is not discussed further 
here. 
Controlled vaccination with offspring segregation (plan 
3C) The direct costs of this program are similar in many 
respects to the other two programs. The major costs are 
those of vaccination, testing, segregation and the sale of 
breeding stock before their normal culling time. 
Segregation involves the use of separate facilities to 
house "clean" offspring. If these facilities are rented, 
then costs are self-evident. If the facilities are of new 
construction then the appropriate cost is the annual use 
value. The most difficult case to evaluate is where the 
producer uses existing facilities that are in excess 
capacity. The actual out of pocket cost to the producer is 
near zero, but if these facilities were not available the 
cost would be much higher. 
The sale of sows before their "normal" culling time is 
also a difficult cost to determine. Among other reasons, 
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producers will make decisions on how long to hold a sow 
based on the expected net return derived from keeping her in 
production as compared to the expected net return from 
selling the sow and replacing her with another animal. 
These returns will depend on her expected productivity, cull 
sow prices, market gilt prices and tax considerations 
connected to the sale of capital assets, such as breeding 
stock. There is also a strong subjective component to the 
decision to keep or cull a sow. Some producers believe in 
the superior mothering ability of older sows and will farrow 
their sows six or more times before culling, while others 
will cull after two or three farrowings. Size is also an 
important factor in the decision to cull. Sows that become 
too big for the farrowing crates are no longer desirable as 
breeding stock. Thus, the multi-factorial nature of the 
decision to cull makes it is difficult to assess the in-herd 
value of sows and value the loss incurred when they are 
culled before expected in a cleanup plan. 
Prevention of Pseudorabies 
There are many measures a producer can take to reduce 
the probability of pseudorabies infection. Pseudorabies can 
be spread by several means but the primary route is through 
contact with infected swine. The procedures that can be 
used to prevent pseudorabies can be classified in two 
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groups: those controlling pig movements and all others. 
All producers can reduce the risk of contracting 
pseudorabies by careful testing of purchased animals and 
producers in areas of low pseudorabies prevalence may nearly 
eliminate the possibility of infection by doing so. All 
purchased breeding animals should be tested prior to sale, 
isolated when brought onto the premises and retested before 
introduction into the herd. The purchase of breeding 
animals from validated herds further reduces the probability 
of purchasing subclinically infected animals. The costs of 
this screening program include serology, isolation 
facilities and labor. 
Producers can also reduce the risk of contracting 
pseudorabies by simply reducing the number of breeding 
animals purchased. Thus, herds that are "closed", or 
purchase relatively fewer animals, are less likely to become 
infected. 
Other measures can also be used to help prevent the 
introduction of the virus into the herd. A few examples of 
such measures include: preventing access of persons, 
vehicles and other animals to the herd and the production 
facilities: providing clean boots and/or restricting 
visitors to specific areas when such visits are necessary: 
providing facilities for loading hogs separate and apart 
from the production facilities, or hauling hogs oneself, 
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then cleaning and disinfecting the truck. These practices 
and others in a similar vein not only reduce the 
probabilities of pseudorabies entering the herd, but of 
other swine diseases as well: thus, such measures are a part 
of overall herd health management. 
The risk of infection is also directly related to the 
prevalence of pseudorabies in an area. While the carrier 
hog is acknowledged as the primary source of infection, 
transmission by "area spread" is also a recognized, and as 
yet, unexplained fact. The means by which the virus spreads 
from herd to herd over relatively short distances in a 
"down-the-road" fashion is presen tly unknown. However, it 
follows that as more producers eliminate the virus from 
their herds the likelihood of a "clean" herd becoming 
infected also decreases. Thus, areas with a low prevalence 
of herd infection will have lower costs to sustain an 
equivalent level of protection. 
Government Costs of the Program 
The government cost of a pseudorabies eradication 
program can be divided into fixed and variable components. 
The administrative cost of the program, including the time 
commitment of program directors, clerical support and field 
staff, is of a fixed nature and does not depend directly on 
the number of herds in the program. Variable costs include 
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the costs of serology, vaccine and veterinary services. 
While average fixed costs will fall as more herds are 
included in the program with a fixed staff, the average 
variable cost per herd of the program is probably constant 
as the number of herds increases. 
The Probability of Infection and Clinical Outbreak 
As previously mentioned, a number of factors contribute 
to a "clean" herd's overall risk of being exposed to, and 
infected with, the virus. The two primary risk factors are 
the prevalence of the infection in the area and the 
opportunity for exposure of herd members to animals, either 
swine or other species, that are infectious. While the 
means by which area spread occurs is not known, and 
therefore cannot be countered with any clear assurance of 
success, avoiding contact with contagious animals will 
always prevent infection. If all efforts fail and the the 
virus is introduced into the herd, clinical losses can be 
effectively and rapidly controlled with the use of 
commercially available vaccines. 
Thus, methods of preventing infection and controlling 
losses are available to the producer, but these entail 
certain costs which the producer mayor may not choose to 
incur. On one side, the producer's response will be based 
on his perception of the degree of risk; that is, his 
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estimation of the probability of the herd becoming infected, 
the likelihood of a clinical versus subclinical outbreak 
occurring, the subsequent costs .of a clinical outbreak if it 
occurs, and the costs of selling restrictions imposed post-
infection. These potential losses must be balanced against 
the real costs incurred in preventing the infection. 
Although the expected cost of an outbreak may be large, if 
the overall cost of prevention is also large a producer may 
elect to do nothing, or may selectively employ those 
measures which he believes to be the most cost effective in 
minimizing the risk of economic loss. Vaccination is an 
example of such in areas where it is available. 
Both for the producer and for the researcher the job of 
estimating the producer's risk of becoming infected is 
difficult. The producer will probably base his estimate of 
risk on personal observation (how many of his neighbors 
herds have become infected) and information gathered from 
industry publications and newspapers. For his part, the 
animal health specialist uses the incidence rate as a 
numerical estimate of risk. 
For this study, three sources are available for 
estimating the incidence of pseudorabies in Marshall County 
and the state of Iowa: the USDA slaughter serum surveys, 
the pseudorabies quarantine reports filed with the State 
Veterinarian, and the incidence of pseudorabies among the 
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producers of Marshall County as reported during the pilot 
project. It is essential to recognize that each of these 
sources has innate shortcomings that limit the usefulness of 
their figures. 
The USDA has estimated the prevalence of pseudorabies 
in hogs in the United States four times since 1974 by 
slaughter serum surveys.34,38 Table 4.1 presen ts the < survey 
data relevant to Iowa. Table 4.2 shows Iowa figures for the 
number of farms selling hogs and pigs,39,41 and the number 
of hogs marketed21 ,22 during the years indicated. 
Table 4.1. USDA pseudorabies slaughter surveys in Iowa 
Iowa Hogs Iowa Hogs 
Number of Percent 
Survey Period Samples Positive 
July-Sept 1974 902 0.55 
Ju1 1977-Jun 1978 2510 5.82 
Nov 1980-Feb 1981 1350 13.04 
Mar 1983-Feb 1984 3112 15.28 
Table 4.2. Farms selling hogs and pigs, and hogs marketed 
Iowa Iowa Hogs Marshall Co. Marshall Co. 
Year Farms Marketed Farms Hogs Marketed 
1974 66,000 18,987,000 600 1-55,000 
1978 60,000 19,822,000 450 140,000 
1981 50,000 23,324,000 360 170,000 
1984 40,000 22,286,000 220 160,000 
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The limitations of the slaughter serum surveys have 
already been pointed out by others: schnurrenberger34 
cautioned that the sample size was too small to estimate 
prevalence from any of the surveys, and two of the surveys 
were also confounded by seasonal variation. In terms of 
general principles, BealS has pointed out that slaughter 
survey data report positive animals, not positive herds, and 
it cannot be inferred that the percent of positive animals 
is equivalent to the percent of positive herds. Thus, the 
figures from the slaughter surveys cannot be used to 
reliably estimate the prevalence or incidence of 
pseudorabies in Iowa. 
The pseudorabies quarantine data for the state of Iowa 
also represent a potential source of prevalence and 
incidence data. This, in fact, is not the case. To 
reiterate the discussion presented in Chapter III, 
quarantines tend to be issued on clinical outbreaks: 
subclinical infections are not quarantined because of non-
diagnosis. The use of PRY vaccine, legal in Iowa, compounds 
this bias by suppressing the expression of clinical signs in 
immunized animals. In the field, non-reporting of clinical 
outbreaks and suspected subclinically infected positive 
herds also exists. Furthermore, quarantined herds do not 
remain static: some herds remain endemically infected, 
others spontaneously eliminate the virus and still others go 
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out of production. The net result is that the number of 
quarantines in force is not an accurate indicator of the 
number of herds infected, nor does the number of quarantines 
issued over a period of time necessarily reflect the true 
incidence of the disease. 
The third source of incidence and prevalence 
information available is the data available from the Marshal 
County pilot project. While the Marshall County data were 
collected on a relatively small, non-random sample of herds 
during a period of time in which their behavior was 
undoubtedly influenced by their participation in the 
project, it nonetheless represents the most complete and 
thorough study of pseudorabies done on an area basis on 
swine herds in Iowa. For that reason, the relevant data 
from Marshall County will be used to estimate the population 
parameters for the state as a whole. It must be emphasized 
that the Marshall County producers do not constitute a 
statistical sample of the hog producers in Iowa and, 
therefore, the calculated rates for the state represent 
educated estimates using the best data available. 
In Chapter III, the initial prevalence of pseudorabies 
in Marshall County was calculated as 14.6 percent and the 
incidence as 3.72 percent per year. Of the infected herds 
in Marshall County, 42.5 percent had clinical outbreaks. 
For the lack of more valid data, these figures will be used 
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to estimate the expected prevalence and incidence of 
pseudorabies at the state level. 
With a prevalence rate of 14.6 percent, 5,548 of the 
38,000 herds in Iowa would be predicted to be infected with 
pseudorabies at the present time. Of the remaining 32,452 
"clean" herds, 1,207 are estimated to become infected per 
year, 513 of these resulting in clinical signs. An 
additional number of infected herds will rebreak with 
clinical signs, usually due to a lapse in the vaccination 
program: either unintentional, due to the failure to 
vaccinate all animals on schedule, or intentional if the 
producer felt that the herd was no longer infected with the 
virus and stopped routine PRY vaccination. How frequently 
rebreaks occur among positive swine herds in Iowa is 
unknown. If 8 percent of infected herds rebroke annually, 
the total number of clinical herd infections in Iowa per 
year would be estimated at 957. 
The group of infected herds is not static: if it were, 
the cumulative total of infected herds would constantly 
increase, eventually approaching 100 percent. Instead, 
infected herds may spontaneously eliminate the virus, remain 
infected, or may cease production and thereby be removed 
from the population. 
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Evaluating Disease Costs and Program Benefits 
A difficulty in evaluating a pseudorabies eradication 
program is that the program must stand on the basis of 
expected costs to expected benefits. While expected costs 
can be estimated from the pilot project, expected benefits 
depend on the epidemiological rates and, particularly, on 
the rate of clinical outbreaks. The simplest procedure may 
be to assume that the number of clinical outbreaks in Iowa 
has reached a plateau and will continue at that level for 
some time into the future. There is evidence to support 
this supposition in that the number of quarantines for 
pseudorabies as a percent of the estimated total number of 
swine herds in the state has remained relatively constant 
for the years 1977 through 1984 at between 0.8 percent and 
1.0 percent. This being the case, the expected benefits of 
the program are then the net present value of these avoided 
costs. 
The cost of clinical pseudorabies in Marshall County 
herds has been determined from the survey data and is 
presented in Chapter VI. The annual costs of clinical 
pseudorabies in Iowa can be estimated by multiplying the 
yearly expected number of clinical outbreaks in the state by 
the average cost of an outbreak as given by the Marshall 
County data. 
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Producer Welfare 
For the individual producer, the benefits of 
pseudorabies eradication are given by the negative of the 
expected net present value of future costs of the disease. 
These costs are those associated with clinical outbreaks, 
disease prevention, and vaccination. In the Iowa project, 
the costs to the individual producer of eradication depend 
on the plan followed and the time required to complete it. 
The differences in these amounts are a measure of the 
incentives the individual has to eradicate the disease under 
the program. The effects on the pork economy of Iowa from 
disease eradication are more difficult to measure than those 
for Marshall County alone. The cost of cleanup and the 
benefits from doing so must be aggregated across herds and 
counties. There may be significant differences in the 
nature of hog production and the risk of pseudorabies 
infection in different parts of the state. Only by assuming 
a homogeneous disease and a homogeneous production system 
can the Marshall County results be extrapolated statewide. 
A more fundamental problem at the state level is the 
fact that reduced costs to the industry as a whole may lead 
to an increase in supply with a resulting drop in price. 
While such macro effects are negligible at the county level, 
they are important at the state level since Iowa produces 
more than 25 percent of the total u.s. slaughter hogs. 22 
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Although this problem lies beyond the scope of this 
document, it is possible that the net return to pseudorabies 
eradication is negative for Iowa .producers as a group, or at 
least for producers with pseudorabies-free herds, and 
positive for society as consumers gain from lower pork 
prices. Individual producers in areas of higher risk of 
contagion and producers with infected herds will not be 
worse off, however, due to the vaccination costs and 
clinical losses avoided. 
Summary 
Chapter IV has addressed the objectives and procedures 
of the economic analysis. It includes general procedures 
and specific cases of how costs are determined under 
different situations. An estimate of the producer risk of 
infection and clinical loss was given. The primary 
objective of the economic study is to determine if a 
pseudorabies eradication program based on the Marshall 
County project is in the best interest of producers and 
consumers. The effects of such a program will differ across 
enterprises, regions and consumer groups. The data from the 
pilot program, specific to the set of individuals and types 
of swine production in the Marshall County program, will be 
used to provide some information on the general benefits of 
a pseudorabies eradication program. 
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CHAPTER V. GENERAL CHARACTERISTICS OF SWINE 
OPERATIONS IN THE ECONOMIC SURVEY 
Introduction 
To determine those herd characteristics that might be 
associated with pseudorabies infection and to relate herds 
in Marshall County to other herds in Iowa, answers to a 
series of questions concerning type of operation, 
facilities, sales practices, inventory and herd age 
structure were requested. These data provide insight into 
the structure of the swine industry in Marshall County and 
give some indication of factors that may affect the general 
spread of disease in these herds. 
Type of Operation 
The majority of the herds in the county are farrow to 
finish operations. There are no clear differences in the 
clean and infected herds as to type of operation as 
evidenced by the data in Table 5.1. 
A priori one might expect feeder pig finishers to have 
a higher concentration of diseases due to the constant 
introduction of new animals. The relatively small Marshall 
County sample neither supports nor rejects this hypothesis. 
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Table 5.1. Herd comparison on basis of type of operation 
Seedstock 
Farrow-to-Finish 
Feeder Pig Producer 
Feeder Pig Finisher 
PRY 
negative 
4 
18 
1 (plus 3 FF/FPP) 
2 (plus 2 FF/FPF) 
25 
Herd Size and Structure 
PRY 
positive 
1 
34 
2 (plus 1 FF/FPP) 
3 (plus 4 FF/FPF) 
40 
The average size of infected herds was about 50 percent 
larger than uninfected herds when measured by total number 
of pigs on the premises and over twice as large when 
measured by the size of the sow herd. The data in Table 5.2 
support the 1978 report by Gustafson and Scherba 15 that 
pseudorabies seems to be more prevalent in larger herds. 
Producers were asked about normal cUlling ages for sows 
and whether they culled based on performance alone. Most 
producers, 66.2 percent, culled based on performance. Among 
all producers, sows were culled after an average of 3.4 
litters while culling after 3.6 litters was the average for 
those who cull based primarily on age. The typical herd in 
Marshall County had 26.3 percent gilts. The relatively 
rapid turnover rate among producers will have implications 
for the costs of programs that involve the sale of positive 
breeding stock before normal selling time. 
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Table 5.2. Average herd inventory as of June, 1984 
Boars 
Gilts 
Sows 
Growers/finishers 
Suckling pigs 
Purchased feeders 
Total herd average 
25 Pseudorabies 
nega ti ve herds 
5.3 
22.9 
36.8 
271. 8 
85.2 
44.0 
464.0 
40 Pseudorabies 
posi ti ve herds 
6.0 
29.7 
100.1 
618.9 
215.7 
48.3 
1018.7 
The fact that animal contact is the primary means of 
spread of pseudorabies would support the hypothesis that 
producers who buy more animals have a higher chance of 
contracting pseudorabies. In empirical support of this, the 
"clean" herds in the sample purchased no female breeding 
stock. There did seem to be a higher turnover rate for 
boars in negative herds as evidenced by the data in Table 
5.3. 
Table 5.3. Average number of breeders purchased per year 
Boars 
Gilts/sows 
Negative 
herds 
2.8 
0.0 
Percent 
inven tory 
4.4 
0.0 
Posi tive 
herds 
3.8 
11.0 
Percen t 
inven tory 
2.8 
0.2 
Table 5.4. Hog facilities 
Farrowing facilities 
Type 
Total confinement (slats) 
Enclosed building (decks) 
Enclosed building (cement) 
Enclosed building (other) 
Huts 
Other 
Breeding animals 
Type 
Total confinement (slats) 
Total confinement (stalls) 
Enclosed building 
Open front building 
Pasture 
Other 
Growers/Finishers 
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Nega tive 
Number Percen t 
6 
4 
13 
2 
2 
o 
24.0 
16.0 
52.0 
8.0 
8.0 
0.0 
Nega tive 
Number Percent 
2 
o 
3 
15 
4 
2 
8.0 
0.0 
12.0 
60.0 
16.0 
8.0 
Positive 
Number Percen t 
14 
10 
15 
3 
2 
o 
35.0 
25.0 
37.5 
7.5 
5.0 
0.0 
Positive 
Number Percen t 
4 
1 
2 
31 
5 
o 
10.0 
2.5 
5.0 
77.5 
12.5 
0.0 
Negative Positive 
Type Number Percent Number Percent 
Total confinement (slats) 7 
Partial confinement (slats) 0 
Open front building (cement) 14 
Open front building (other) 6 
Pasture 0 
Other 0 
28.0 
0.0 
56.0 
24.0 
0.0 
0.0 
14 
8 
21 
6 
2 
1 
35.0 
20.0 
52.5 
15.0 
5.0 
2.5 
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Type of Facilities 
Producers were asked about the type of facilities they 
use for farrowing breeding animals and feeding out market 
hogs. A summary of this information is reported in Table 
5.4. The numbers add to more than the total number of herds 
since most producers used more than one type of facility. 
Sales and Purchase Practices 
Producers were asked about their usual method of 
selling market hogs and supply sources for purchased 
breeding stock. The differences between positive and 
negative herds in these areas were slight. The results are 
summarized in Tables 5.5 and 5.6. 
Table 5.5. Sales outlets for market hogs 
Auction 
Buying sta tion 
Priva te trea ty 
Stock yards 
Direct to slaughter 
Other 
Nega tive 
Number Percen t 
4 16.0 
7 28.0 
8 32.0 
0 0.0 
19 76.0 
0 0.0 
positive 
Number Percen t 
2 5.0 
17 42.5 
4 10.0 
0 0.0 
28 70.0 
0 0.0 
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Table 5.6. Sources of breeding stock 
Test station 
Pr i va te trea ty 
Auction 
Other 
Negative 
Number Percent 
3 
22 
1 
o 
Summary 
12.0 
28.0 
4.0 
0.0 
Positive 
Number Percen t 
2 
39 
1 
1 
5.0 
97.5 
2.5 
2.5 
There are no trends between type of operation and herd 
pseudorabies status. Two factors were observed to influence 
herds status: size and the number of breeding stock 
purchased annually. Thus, larger herds were more likely to 
be infected than smaller herds, and herds which were 
relatively more closed were more likely to be negative. 
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CHAPTER VI. CHARACTERISTICS AND COSTS OF PSEUDORABIES 
Introduction 
The costs of pseudorabies result from clinical 
outbreaks, subclinical infections, disease prevention 
measures and selling restrictions. The data collected in 
Marshall County provide information concerning clinical 
outbreaks with substantially less information on subclinical 
infections and the effect of selling restrictions. This 
section will focus on the cost of losses caused by clinical 
outbreaks of pseudorabies with some discussion on the cost 
of pseudorabies to seedstock producers. The costs of herd 
health programs and pseudorabies prevention is discussed in 
Chapter VIII. 
Physical Losses from Pseudorabies Outbreaks 
Data were collected from all herds infected with 
pseudorabies concerning the clinical expression of the virus 
in their herds. Sixteen of the infected herds in the 
Marshall County survey reported clinical outbreaks of 
pseudorabies between 1977 and June, 1985: an additional 
clinical outbreak (June, 1983) was discovered through the 
pseudorabies quarantine files in the State Veterinarian's 
office, but essentially no information was available on this 
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herd because of a change in management. The other twenty-
three positive herds were diagnosed in the program on the 
basis of serological titers to pseudorabies. These data are 
summarized in Table 6.1. 
Table 6.1. Clinical and subclinical infections 
Clinical signs 
No clinical signs 
Number 
of herds 
17 
23 
Percent 
42.5 
57.5 
The information provided was essentially based on the 
producers' ability to recall past events. Herds infected 
since the inception of the pilot project not only had the 
benefit of a more recent experience with the disease, hence 
better recall, but also the advantage of the herd records 
and serological monitoring provided by the program. Also, 
because of the on-going testing, the date of the 
introduction of the virus into these herds could be 
determined with a high degree of accuracy. 
Comparison of the quality of the information provided 
by the sixteen swine producers on the effects of clinical 
pseudorabies in their herds led to the conclusion that 
information on outbreaks that occurred much before the start 
of the Marshall County project was unreliable, incomplete, 
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and unsatisfactory for determining the losses caused by 
clinical pseudorabies infection. 
An additional consideration was the fact that losses 
incurred in some early outbreaks were exacerbated by the 
failure to use vaccine to control the disease. One producer 
who did not use vaccine reported continuous losses from 
pseudorabies for six months. Pseudorabies vaccine is at 
present used routinely in outbreaks to effectively and 
rapidly control losses. For the reasons cited, only the 
data from the ten most recent herd outbreaks, January, 1982 
through June, 1985, were used to analyze clinical losses, as 
shown in Table 6.2. These producers reported the average 
length of an outbreak as 11.8 days. Herd numbers were 
arbitrarily assigned in the economic study as identifiers 
and bear no relationship to epidemiological, clinical, or 
economic data. As Table 6.2 shows, three clinical outbreaks 
were identified in Marshall County in 1982, four in 1983, 
one in 1984 and three in 1985. 
In the ten selected herds, relatively reliable 
information was available on the number and types of losses 
experienced during the outbreak. There were still specific 
problems in estimating losses, however, since the stage in 
gestation at which abortion occurred, the age and weight of 
fatally infected growers and finishers and similar important 
economic and epidemiological information was unavailable. 
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Table 6.2. Date of PRY outbreak and herd size 
Herd number Da te of outbreak Sows and gilts in herd 
1 June, 1985 100 
3 April, 1985 200 
7 December, 1984 75 
15 July, 1983 240 
17 January, 1982 48 
31 March, 1982 129 
32 March, 1982 38 
38 December, 1983 100 
41 January, 1983 60 
47 June, 1983 unknown 
50 June, 1985 477 
Other relevant data, in particular the population at risk, 
were also problematic and required estimation. For example, 
determining the rate of abortions in a herd requires knowing 
the number of animals at risk, the number of gestating sows 
in the herd and, in most cases, this information was missing 
and had to be estimated. 
The data on physical losses are summarized in Table 
6.3. The number of animals observed and the number at risk 
refers to the animals in these two categories in the herds 
where the signs were noted, not among the ten herds. 
"Percent observed" in Table 6.3 refers to the total losses 
noted during the outbreak, "percent expected" is the loss 
typically experienced in the absence of pseudorabies. The 
percent loss attributed to pseudorabies is the difference in 
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these two numbers. 
Table 6.3. Clinical signs observed in outbreaks 
Observed/ Percen t Percent 
Clinical signs Herds no. a t risk observed expec ted 
Abortion 4/10 45/145 32.1 0.8 
Stillbirths/mummies 7/10 307/1587 19.3 5.0 
Dea th losses 
Pigs on sow 5/10 602/1233 48.9 5.9~ 
Growers/finishers 1/10 6/200 3.0 0.4 
Breeders 0/10 0/0 0.0 0.0 
Failure to farrow 2/10 12/18 66.7 5.0 
Failure to se tt1e 2/10 25/25 100.0 12.0 
Backward pigsC 3/10 81/273 30.0 6.0 
aBased on 15.0% reported mortality birth-to-weaning, with 
weaning at 30 days of age, interpolated to 11.8 day reported 
average outbreak period. 
bBased on 5.0% reported mortality weaning-to-market, 
with marketing at 6 months of age, interpolated to 11.8 day 
reported average outbreak period. 
cProducers reported 21 extra days to market backward 
pigs. 
To predict the pseudorabies losses in a clinical 
outbreak, the reported losses from Table 6.3 were first 
adjusted to remove non-pseudorabies, i.e., "normal" 
production losses. Expected loss was calculated by 
multiplying the expected percent loss by the population at 
risk. The losses due pseudorabies were then converted to a 
rate of loss per sow basis: 
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1. PRV losses = (Reported losses) - (Expected losses) 
2. PRV loss per sow = (PRV losses)/(Total number of 
sows) • 
The total number of 1467 sows in clinical herds was used as 
the denominator in calculating the rate of loss per sow. 
Predicted loss per sow from clinical pseudorabies is 
presented in Table 6.4. 
Table 6.4. Average loss per sow from clinical pseudorabies 
Reported Loss due Predicted 
Clinical signs losses to PRV loss per sow 
Abortion 45 43.9 0.030 
Stillbirths/mummies 307 227.7 0.155 
Death losses 
l. Pigs on sow 602 529.3 0.361 
2. Growers/finish 6 5.2 0.004 
3. Breeders 0 0.0 0.000 
Failure to farrow 12 11.1 0.008 
Failure to settle 25 22.0 0.015 
Backward pigs 81 64.6 0.044 
Valuing Physical Losses 
The actual cost of physical losses to the producer will 
depend on a variety of assumptions, as-was discussed in the 
Chapter IV. In order to estimate these losses, a set of 
swine budgets was prepared. These budgets estimate the cost 
and revenues associated with hog production. Producer 
revenues and costs are based on Iowa prices for the year 
1985. The magnitude of losses will depend critically on the 
80 
price assumptions made and so the procedure is carefully 
outlined below under "Economic losses from animal death and 
disease" in this chapter. The general procedure used is to 
compute producer quasi-rent for the case of disease and no 
disease and compare the two figures. Quasi-rent is given by 
revenue minus total variable costs and is equivalent to 
profit plus total fixed costs. With the fixed coefficient 
type of production assumed by the budgets developed, the 
losses from losing pigs will be constant in an age category, 
i.e., the loss from dead pigs is the number lost times the 
loss from one pig. When a herd experiences large clinical 
losses, however, such that the farrowing house is actually 
shut down and fuel and labor not used, the total losses will 
be less than the number of animals lost times this average 
per pig. These effects will be discussed in more detail in 
the next section. 
Economic losses from animal death and disease 
When a pig dies, the producer will have less revenue 
but also fewer costs than if the pig were sold as usual. 
The reduced costs result because the producer does not need 
to pay for some of the usual variable inputs, such as feed. 
The producer must still pay fixed costs and any variable 
costs already incurred, such as vaccinations, starter feed, 
etc. The case of a term abortion in a sow owned by a farrow 
to finish producer will be discussed in some detail later in 
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this chapter. The other cases are similar and will be 
summarized in the text. In order to estimate losses from 
pig deaths, a representative production operation must be 
constructed. Changes in productivity can then be modeled by 
changing the parameters of this representative operation. 
the details of this procedure are discussed in Chapter VII. 
Production technology 
To estimate the losses incurred by an individual 
producer from clinical outbreaks of pseudorabies a set of 
representative swine budgets was prepared. These budgets 
were developed using data from Iowa State University 
Extension Service publications, the Iowa State University 
Swine Enterprise Records program and survey data from the 
Marshall County swine producers. The input requirement data 
was combined with price data to value economic losses. The 
assumed technology will be discussed in this section while 
the detailed budgets will be considered under Swine Budgets. 
The producer is assumed to wean 7.6 pigs per litter out 
of 10 that are born. The pigs are fed ten pounds of starter 
feed before being put on a 16 percent grower ration. Each 
pig consumes 60 pounds of the grower ration and then is fed 
680 pounds of a 13 percent ration until sale at 230 pounds 
market weight. If the pigs are sold as feeders, it is 
assumed that they are fed the 16 percent feeder ration but 
not the 13 percent ration before sale. The actual 
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composition of these rations is discussed later. It is 
assumed that there is a 1.5 percent death loss during the 
grower phase, that is, the period of time after the pig is 
weaned and until the animal consumes the 60 pounds of 16 
percent grower ration, and a 2.0 percent loss during the 
feeding stage. Thus, the farrow to finish producer will 
have an average of 7.334 pigs per litter that can be 
marketed. Since almost all producers in Marshall County 
raise their own gilts, it is assumed that 0.4 pigs per liter 
are used for replacement so that marketed pigs per litter is 
6.934. The sows in this herd are fed a 13 percent ration 
during gestation and a 16 percent ration during lactation. 
The sow is assumed to consume 765 pounds of the complete 
ration during gestation and 280 pounds during lactation. 
The boar will consume 1100 pounds of the 13 percent ration 
during a six month period. It is assumed that 4 percent of 
this amount of feed is charged against each litter. 
The health program for the herd is outlined in Table 
6.5. The entries in the table represent the cost of the 
vaccine, treatment or test. 
Fuel and repair costs are considered as variable and 
are estimated from extension data and the ISU Swine 
Enterprise Records program. The data are summarized in 
Table 6.6. 
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Table 6.5. Representative herd health program 
Sows 
Boars 
Baby Pigs 
Finisher Pigs 
Trea tment 
Lepto/Parvo 
E. coli 
Internal parasites 
External parasites 
Miscellaneous 
Total 
Internal parasites 
External parasites 
Blood tests 
Miscellaneous 
Total 
Iron 
Scours 
Rhini tis 
Total 
Miscellaneous 
Cost per Ii tter 
2.00 
2.00 
5.00 
0.30 
0.70 
10.00 
2.00 
0.60 
5.00 
5.00 
12.60 
0.10 
0.50 
1.50 
2.10 
0.75 
Table 6.6. Fuel, repairs and utilities costs 
Breeding animals (per litter) 
Baby pigs 
Grower pigs 
Finisher pigs 
Cost per head ($) 
40.00 
0.30 
0.20 
1. 75 
( $ ) 
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These data are an average for a wide range of types of 
operations and will vary depending on facilities and 
management practices. 
Marketing costs are assumed to be $2.00 per head for 
slaughter hogs and $1.00 per head for feeder pigs. 
The labor requirements are summarized in Table 6.7 and 
imply per litter labor requirements of about 15 hours. 
Table 6.7. Labor requirements per litter 
Hours per head 
Breeding animals (per litter) 
Baby pigs 
Grower pigs 
Finisher pigs 
9.00 
0.06 
0.04 
0.70 
For the purpose of this study, two rations were 
formulated. The 13 percent ration is used for finishing 
pigs and breeding animals exclusive of lactation. While the 
exact composition of rations will differ somewhat in 
practice, the costs will be similar to one of these two 
rations and, therefore, many separate rations were not 
developed. 
Medication costs were assumed to be $5.60 per ton for 
the 13 percent and $12.50 per ton for the 16 percent ration. 
Grinding and mixing costs were assumed to be $10.00 per ton 
for both rations. At the prices postulated in this study 
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the per pound cost is for the 13 percent ration of $0.055 
and $0.061 for the 16 percent ration. 
Table 6.8. Ration composition 
Pounds per ton of feed 
Corn 
Soy meal 
Dicalcium phosphate 
Lime 
Salt 
Trace minerals 
Vitamin premix 
13% ration 16% ration 
1700 
250 
23 
15 
5 
2 
5 
1545 
400 
25 
15 
6 
2 
7 
In addition to cash costs the producer will have 
interest charges on the money tied up in variable inputs. 
Even if the producer does not borrow the money, he should 
still be compensated for the opportunity cost of the funds. 
While different amounts of money for the various inputs will 
be tied up for different periods of time, a common rule of 
thumb is to charge interest on one-half of the operating 
expenses or one-half the rate of interest on the full 
operating amount. Thus, the variable costs on the sow would 
be assessed interest for 2.5 to 3 months and market hogs 
would be assessed interest for 90 days, assuming 180 days 
birth to market. 
In order to estimate economic losses, a set of 
assumptions on prices must be made. While the choices made 
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are arbitrary, they reflect conditions during 1985 in Iowa. 
Sensitivity analysis of these price assumptions can be made. 
Corn prices were assumed to be $2.40 per bushel with market 
hogs priced at $45.00 per hundred weight and feeder pigs at 
$39.00 per head. The other price assumptions made are 
listed in Table 6.9. 
Table 6.9. Price assumptions 
Item 
Market hogs 
Slaughter sows 
Feeder pigs 
Starter 
Corn 
Soybean meal 
Dicalcium phosphate 
Lime 
Sal t 
Trace minerals 
Vi tamin premix 
Labor 
In terest ra te 
Price ( $) 
45.00 per cwt 
34.00 per cwt 
39.00 per head 
0.13 per pound 
2.40 per bushel 
130.00 per ton 
0.15 per pound 
0.03 per pound 
0.02 per pound 
0.25 per pound 
0.30 per pound 
6.00 per hour 
12.00 percen t 
From these assumptions on technology, a budget 
representing costs and returns per litter and per pig can be 
developed. Losses resulting from the death of animals can 
then be computed by comparing net returns about variable 
cost for the cases of disease and no disease. The actual 
budgets used are presented in the next section. 
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Swine Budgets 
Table 6.10 contains the swine budget used in this 
report. The assumption is that q.9 pigs are marketed per 
litter with a per head return of $103.50. While the 
predicted amount of feed consumed or labor utilized in the 
production of a market hog is clear from the budgets 
previously developed, the actual amounts used will vary 
depending on death loss. If seven pigs are weaned and only 
six slaughtered because of death loss, then the total input 
cost for the litter will be less than the number of pigs 
weaned times the per head cost and more than the number of 
pigs marketed multiplied by the per head cost. To determine 
the actual variable costs of the litter the costs must be 
adjusted for death loss in each age group. The budget in 
Table 6.10, therefore, reports income and costs on a per 
head basis and on a per head fed basis. The means by which 
per head cost are adjusted to per head fed costs are 
described in Table 6.11. As an example, consider the cost 
of feed for the finisher pigs. The per head cost of $37.64 
is adjusted to reflect the fact that 3.5 percent of the pigs 
weaned are not marketed. Since death loss among growers is 
1.5 percent and 2.0 percent among finishers, of the 7.6 pigs 
weaned, 7.486 will go on the finisher ration and 7.334 will 
be marketed or returned to the breeding herd. .Notice that 
the death loss percentage as expressed is a percent of 
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number weaned and is not cumulative. Thus, if death loss is 
uniform over the feeding period, an average of 7.41 pigs are 
on the finishing rations during a typical complete feeding 
program. Therefore, the cost of feeding a pig of $37.64 
when multiplied by 7.41/7.6 give a per head fed cost of 
$36.70. 
Thus, in Table 6.10 P/Hd Rand P/Hd C are the return 
and cost per head marketed and P/Hd F is cost per head 
weaned. When quantities are important they are are denoted 
P/Hd Q. Costs and returns are presented on a total and a 
cash basis since swine producers do not actually have to 
make all of the expenditures listed on anyone litter. 
The returns per litter for the typical herd are 
$717.66. The feed costs are made up of feed for the sow, 
boar and pigs. Total feed cost per litter is $379.69 for 
the farrow to finish operation but only $100.77 for the 
feeder pig producer. Notice that the per head cost adjusted 
for death loss times the number of pigs weaned gives the 
total costs. Interest costs are calculated on the variable 
cash cost for each category of stock and are figured over 
the number of months specified. Thus, the variable feeding, 
health, and fuel costs for the breeding animals are $112.31 
over the five month gestation and lactation period. At 12 
percent interest for half the time period this .gives an 
interest cost of $2.81. 
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Table 6.10. Budget per litter: income and variable costs 
Income 
Number P/Hd R P/Hd F Total Cash 
Market hogs 6.934 103.50 94.437 717.66 717.66 
Feeder pigs 7.086 39.00 36.360 276.35 276.35 
Variable costs: feed 
P/Hd Q P/Hd C P/Hd F Total Cash 
Gestation feed 765 42.345 42.345 42.345 42.345 
Lacta tion feed 280 17.028 17.028 17.028 17.028 
Boar feed 1100 2.4355 2.4355 2.4355 2.4355 
Starter 10 1. 30 1. 5052 11.44 11.44 
Grower 60 3.6490 3.6316 27.524 27.524 
Finisher 680 37.640 36.699 278.91 278.91 
Breeding stock 61.809 61.809 61. 809 61. 809 
Feeder Producers 100.77 100.77 
Pigs 42.589 41. 621 317.88 317.88 
Total feed costs 377.69 379.69 
Variable costs: hea 1 th cos ts 
Sow P/Hd C P/Hd F Total Cash 
Lepto/Parvo 2.00 2.00 2.00 
E. coli 2.00 2.00 2.00 
Iriternal parasi tes 5.00 5.00 5.00 
External parasi tes 0.30 0.30 0.30 
Miscellaneous 0.70 0.70 0.70 
Total sow heal th costs 10.00 10.00 10.00 
Boar P/Hd C P/Hd F Total Cash 
Internal parasites 2.00 0.08 0.08 
External parasi tes 0.60 0.024 0.024 
Blood tests 5.00 0 •. 20 0.20 
Misce llaneous 5.00 0.20 0.20 
Total boar health costs 12.60 0.504 0.504 
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Table 6.10. (continued) 
Variable costs: heal th costs 
Baby pigs p/Hd C p/Hd F Total Cash 
Iron 0.10 0.1315 0.10 0.10 
Scours 0.50 0.5789 4.40 4.40 
Rhinitis 1.50 1. 50 11.40 11.40 
Total baby pig 
health costs 2.10 2.10 15.96 15.96 
Finisher pigs p/Hd C p/Hd F Total Cash 
Miscellaneous 0.75 0.7312 5.5575 5.5575 
Total finisher heal th costs 32.021 32.021 
Variable cos ts: fuel, repairs and utilities 
p/Hd C p/Hd F Total Cash 
Breeding animals 40.00 40.00 40.00 40.00 
Baby pigs 0.30 0.3473 2.64 2.64 
Grower pigs 0.20 0.1985 1.5086 1.5086 
Finisher pigs 1.75 1.7062 12.967 12.967 
Pigs total 2.25 2.2521 17.116 17.116 
Total fUel, repairs, utili ties 57.116 57.116 
Variable costs: marketing and miscellaneous 
P/Hd C p/Hd F Total Cash 
Farrow to finish 2.00 1. 8247 13.868 13.868 
Feeder pig producer 1.00 0.9323 7.086 7.086 
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Table 6.10. (continued) 
Variable costs: in terest 
VC/Hd 
Breeders 112.31 
Baby pigs 3.70 
Grower pigs 3.8490 
Finisher pigs 40.140 
P/Hd C P/Hd F 
Breeders 2.8078 2.8078 
Baby pigs 0.0185 0.0214 
Grower pigs 0.0192 0.0191 
Finisher pigs 0.8028 0.7827 
Pigs total 0.8405 0.8232 
Total in terest costs 
Variable costs: labor 
Breeders 
Baby pigs 
Grower pigs 
Finisher pigs 
Pigs total 
P/Hd Qt 
9.00 
0.06 
0.04 
0.70 
Total labor costs 
P/Hd C 
54.00 
0.36 
0.24 
4.20 
4.80 
P/Hd F 
54.00 
0.4168 
0.2382 
4.095 
4.75 
Total variable costs 
Farrow to finish 
Feeder pig producer 
Breakeven farrow to finish (per cwt) 
Breakeven feeder pig producer (per head) 
Quasi-rent farrow to finish 
Quasi-rent feeder pig producer 
Months 
5 
1 
1 
4 
Total 
2.8078 
0.1628 
0.1451 
5.9488 
6.5670 
11.87 
Total 
54.00 
3.168 
1.8103 
31.122 
36.70 
90.10 
Total 
581. 86 
240.56 
36.48 
33.95 
135.80 
35.78 
Cash 
Cash 
Cash 
482.69 
178.47 
30.26 
25.197 
234.97 
97.88 
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Table 6.11. Animals per litter incurring various costs 
Cost item 
Rations 
Starter 
Grower 
Finisher 
Hea 1 th cos ts 
Iron 
Scours 
Rhinitis 
Finisher 
Marketing 
No. of 
animals P/Hd C P/Hd F 
8.8 
7.543 
7.41 
10.0 
8.8 
7.6 
7.41 
6.994 
1. 30 
3.649 
37.64 
0.10 
0.50 
1. 50 
0.75 
2.00 
1. 5052 
3.6216 
36.699 
0.1315 
0.5789 
1. 50 
0.7312 
1.8247 
Fuel, repairs and utilities 
Baby pigs 
Grower 
Finisher 
Interest 
Baby pigs 
Grower 
Finisher 
Labor 
Baby pigs 
Grower 
Finisher 
8.8 
7.543 
7.41 
8.8 
7.543 
7.41 
8.8 
7.543 
7.41 
0.30 
0.20 
4.75 
0.0185 
0.0192 
0.8028 
0.36 
0.24 
4.20 
0.3473 
0.1985 
4.7062 
0.0214 
0.0191 
0.7827 
0.4168 
0.2382 
4.0950 
Adjustment factor 
(born + weaned}/2 
(weaned + grower}/2 
(grower + finisher}/2 
number born 
(born + weaned}/2 
weaned 
(grower + finisher)/2 
(market hogs) minus 
(gilt replacements) 
(born + weaned}/2 
(weaned + grower)/2 
(grower + finisher)/2 
(born + weaned)/2 
(weaned + grower)/2 
(grower + finisher)/2 
(born + weaned}/2 
(weaned + grower}/2 
(grower + finisher)/2 
The breakeven price for farrow to finish operations in 
the example is $36.48 per hundredweight while it is $33.95 
per head for feeder pig producers. Quasi-rent; a measure of 
welfare for the producer, is $135.80 per litter for the 
93 
farrow to finish operation and $30.98 per liter for the 
feeder pig producer. Recall that this amount must pay up to 
all fixed costs and provide a return to management for the 
producer. Losses from death in baby pigs, abortion or 
whatever can be computed by determining the changes in 
quasi-rent that occur as the number of pigs marketed 
declines. This is discussed in some detail in the next 
section. 
Procedures Used to Determine Disease Costs 
The actual losses sustained due to the various effects 
of pseudorabies are determined by subtracting costs which 
are not incurred from lost revenue. Thus, if the producer 
loses all revenue from a litter, but also all variable 
costs, then he loses the quasi-rent of $135.80. The costs 
in other situations will be larger since rarely is the 
producer able to avoid all variable costs. 
The cost of a term abortion 
t'lhen a sow aborts at term, the producer loses all the 
revenue from the sale of the pigs from that litter. In the 
budgets used here, that implies a loss of $717.66. The 
producer avoids costs associated with raising those animals, 
however. The producer will not incur any of the feed costs 
of $317.88 and he will avoid all health cost of the pigs, 
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but not the $21.52 health cost of the breeding animals. 
Some of the fuel, repair and utility costs can be avoided, 
but some will still be incurred •. The assumption of this 
report is that three fourths of the utility costs can be 
avoided with a term abortion. This amounts to $12.84. All 
marketing and interest costs are assumed to be avoided, 
totaling $20.12. Three quarters of the labor costs are 
avoided, adding $27.08 to the total. In addition to these 
costs, part of the lactation feed costs are avoided. If one 
half are avoided, then $8.51 additional cost is avoided. 
This gives a total of $407.95 of avoided costs or a net loss 
due to abortion of $309.71. This represents the loss to a 
producer for losing the opportunity to market the pigs from 
the litter after carrying and feeding the sow for the full . 
gestation period. 
Other types of losses 
The other types of losses can be calculated in a 
similar manner to abortions using the budgets developed. 
Tables 6.12 to 6.23 give the assumptions used for each of 
the cases in the study. 
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Table 6.12. Net loss of a term abortion 
A. Foregone revenue: sale of litter at slaughter weight. 
B. Non-incurred costs: 
1. One-half of lactation feed costs. 
2. All starter, grower and finisher feed costs. 
3. All health costs for the pigs (not breeding stock). 
4. Three-fourths of fuel, repair and utility costs for 
the pigs. 
5. All marketing costs. 
6. All interest costs for the pigs. 
7. Three-fourths of labor costs for the pigs. 
Table 6.13. Net loss of stillbirths and mummies 
A. Foregone revenue: sale of pig at slaughter weight. 
B. Non-incurred costs: 
1. All starter, grower and finisher feed costs. 
2. All health costs for the pigs (not breeding stock). 
3. One-half of fuel, repair and utility costs for the 
pigs. 
5. All marketing costs. 
6. Three-fourths of interest costs for the pigs. 
7. One-half of labor costs for the pigs. 
Table 6.14. Net loss of a three month abortion 
A. Foregone revenue: sale of litter at slaughter weight. 
B. Non-incurred costs: 
1. All lactation feed costs. 
2. All starter, grower and finisher feed costs. 
3. All health costs for the pigs (not breeding stock). 
4. Three-fourths of fuel, repair and utility costs for 
the pigs. 
5. All marketing costs. 
6. All interest costs for the pigs. 
7. Three-fourths of labor costs for the pigs. 
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Table 6.15. Net loss associated with death of a baby pig 
A. Foregone revenue: sale of pig at slaughter weight. 
B. Non-incurred costs: 
1. One-half of starter feed costs. 
2. All grower and finisher feed costs. 
3. Rhinitis vaccine costs. 
4. All health costs for finisher pigs (not breeders). 
5. All marketing costs. 
6. Three-fourths of interest costs for growers and 
finishers. 
7. One-half of labor costs for growers and finishers. 
Table 6.16. Net loss associated with death of a grower pig 
A. Foregone revenue: sale of pig at slaughter weight. 
B. Non-incurred costs: 
1. One-half of grower feed costs. 
2. All finisher feed costs. 
3. All health costs for finisher pigs (not breeders). 
4. One-half of fuel, repair and utility costs for the 
pigs. 
5. All marketing costs. 
6. Three-fourths of interest costs for finishers. 
7. One-half of labor costs for finishers. 
Table 6.17. Net loss associated with death of a feeder pig 
A. Foregone revenue: sale of pig at slaughter weight. 
B. Non-incurred costs: 
1. All finisher feed costs. 
2. All health costs for finisher pigs (not breeders). 
3. One-half of fuel, repair and utility costs for 
finisher pigs. 
4. All marketing costs. 
5. Three-fourths of interest costs for finisher pigs. 
6. One-half of labor costs for finisher pigs. 
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Table 6.18. Net loss associated with death of a 125 lb. pig 
A. Foregone revenue: sale of pig at slaughter weight. 
B. Non-incurred costs: 
1. One-half of finisher feed costs. 
2. One-half of health costs for finisher pigs (not 
breeding stock). 
3. One-fourth of fuel, repair and utility costs for 
finisher pigs. 
4. All marketing costs. 
5. One-fourth of interest costs for finisher pigs. 
6. One-half of labor costs for finisher pigs. 
Table 6.19. Net loss associated with death of a market hog 
A. Foregone revenue: sale of pig at slaughter weight. 
B. Non-incurred costs: all marketing costs. 
Failures to farrow or settle are more difficult to 
value than the loss of offspring. There are two extreme 
cases that bracket the true loss for these breeding 
problems. The first case assumes that when a sow fails to 
farrow she is sold and no replacement is made until the 
group of sows of which she is a part is ready for rebreeding 
following farrowing. In this model, all intact groups of 
sows are expected to meet the capacity of the farrowing 
house and the introduction of an extra sow into a complete 
group would exceed farrowing space. This means that the 
producer will lose the entire litter revenue of $717.66 and 
98 
only avoid cost of $447.63 for a net loss of $270.03. Of 
course, most producers have enough excess capacity to allow 
a couple of extra sows into a gr~up without exceeding 
farrowing space. The other case assumes that the sow is 
immediately rebred, or a replacement bred, and she farrows 
three months later than she would have been expected to 
farrow. The loss is then a postponement of the returns on 
the litter for three months plus the cost associated with 
feeding the sow for three months with no output. 
Table 6.20. Net loss associated with failure to farrow 
(case I): sow is sold 
A. Foregone revenue: sale of litter at slaughter weight. 
B. Non-incurred costs: 
1. One-half gestation feed costs. 
2. All lactation feed costs. 
3. All starter, grower and finisher feed costs. 
4. All health costs for the pigs (not breeding stock). 
5. Three-fourths of fuel, repair and utility costs for 
the pigs. 
6. All marketing costs for the pigs. 
7. All interest costs for the pigs. 
8. Three-fourths of labor costs for the pigs. 
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Table 6.21. Net loss associated with failure to farrow 
(case II): sow is rebred on next cycle 
A. Opportunity cost on quasi-rent. 
B. Costs of feeding sow without payoff: 
1. Three-fourths of gestation feed costs. 
2. Three-fourths of health costs for breeding stock. 
3. Three-fourths of fuel, repair and utility costs for 
breeding stock. 
4. Three-fourths of interest costs for breeding stock. 
5. One-half of labor costs for breeding stock. 
Table 6.22. Net loss associated with failure to settle 
(case I): sow is sold 
A. Foregone revenue: sale of litter at slaughter weight. 
B. Non-incurred costs: 
1. Three-fourths of gestation feed costs. 
2. All lactation feed costs. 
3. All starter, grower and finisher feed costs. 
4. All health costs for the pigs (not breeding stock). 
5. Three-fourths of fuel, repair and utility costs for 
breeding stock. 
6. All of fuel, repair and utility costs for the pigs. 
7. All marketing costs. 
8. Three-fourths of interest costs for breeding stock. 
9. All interest costs for the pigs. 
10. Three-fourths of labor costs for the pigs. 
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Table 6.23. Net loss associated with failure to settle 
(case II): sow is rebred on next cycle 
A. Opportunity cost on quasi-rent. 
B. Costs of feeding sow without payoff: 
1. One-fourth of gestation feed costs. 
2. One-fourth of health costs for breeding stock. 
3. One-fourth of fuel, repair and utility costs for 
breeding stock. 
4. One-fourth of interest costs for breeding stock. 
5. One-fourth of labor costs for breeding stock. 
Using the assumptions given in Tables 6.12 through 
6.23, the losses for each of the cases can be determined. 
The results are presented in Table 6.24. 
Table 6.24. Valuation of losses due to clinical PRV 
Type of loss Cost ( $) 
Death of baby pig 49.91 
Death of grower pig 50.45 
Death of feeder pig 51.69 
Death of 125 pound pig 72.24 
Death of market hog 101.67 
Abortion at 3 months 301.20 
Abortion at term 309.01 
Stillbirths/mummies 43.83 
Failure to farrow ( case I) 270.03 
Failure to farrow (case II) 102.81 
Failure to se ttle ( case I) 192.56 
Failure to se ttle ( case II) 38.77 
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The Costs of a Pseudorabies Outbreak 
Farrow to finish and feeder pig producers 
The costs for individual occurrences of death or 
disease as reported in Table 6.24 can be used to compute the 
actual cost of an outbreak by using data from the Marshall 
County study as reported at the beginning of this chapter. 
The cost per sow for a typical clinical outbreak is 
summarized in Table 6.25. Two possible cases for a farrow 
to finish operator are shown in this table: losses incurred 
if the producer does, and does not replace lost pigs with 
other animals in the finishing unit. Losses are much lower 
if replacement animals are procured since the fixed costs of 
finishing the pigs are not totally lost. The most usual 
situation, however, is the non-replacement of animals that 
die so that the larger losses in Table 6.25 are the most 
relevant. Losses to feeder pig producers are calculated 
using the "replacement" figures since feeder pig producers 
do not incur the costs associated with finishing animals. 
The data collected from Marshall County do not detail 
losses as carefully as the classifications used in Table 
6.24 so averages were used. An abortion is assumed to be 
the average of a three month and a full term abortion. 
Losses of growers and finishers are assumed to be the 
average of grower, feeder and 125 pound pig losses. Losses 
for "backward" pigs are not computed in the budgets; the 
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figure is based on estimates by producers of the extra costs 
needed to get these slower growing pigs to slaughter weight. 
Table 6.25. Average cost of a PRY outbreak per sow 
Type of loss Cost per sow ( $ ) 
Non-replacemen t Replacemen t 
Abortion 9.16 5.83 
Stillbirths/mummies 6.79 4.28 
Pigs on sow 18.02 10.58 
Growers/finishers 0.23 0.14 
Failure to farrow ( case I) 2.16 1. 27 
Failure to farrow (case II) 0.82 0.80 
Failure to se ttle ( case I) 2.88 1. 27 
Failure to settle ( case II) 0.58 0.57 
Backward pigs 0.2917 
Total I 39.55 23.38 
Total II 35.90 22.20 
Table 6.26. Average cost of a PRY outbreak per herd 
TYEe of loss Cost per herd ( $) 
Abortion 1023.60 
Stillbirths/mummies 758.83 
Pigs on sow 2012.60 
Growers/finishers 25.97 
Failure to farrow ( case I) 241.30 
Failure to farrow ( case II) 91.88 
Failure to se ttle ( case I) 322.63 
Failure to se ttle (case II) 64.96 
Backward pigs 32.58 
Total I 4417.60 
Total II 4010.50 
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The total loss per sow in the herd is between $36 and 
$40. The cost is representative of producer costs for herds 
of the size in Marshall County, where the breeding herd 
averaged 111.3. Assuming non-replacement, average producer 
costs for this size herd are given in Table 6.26. 
Seedstock producers 
Because there were relatively few seedstock producers 
in represented in the Marshall County data, a survey was 
conducted of seedstock producers outside of Marshall County 
to identify the costs of pseudorabies to this particular 
group. A total of 550 seedstock producers throughout the 
state were solicited to participate and 70 volunteered to do 
so. Of these, 13 completed the questionnaire they were 
sent, an abridged version of the form used in Marshall 
County; 5 had actually had pseudorabies diagnosed in their 
herd at some time. These 5, in addition to 4 seedstock 
producers in Marshall County, provided the part of the data 
base pertinent to this group. 
Averages used in evaluating the costs of an outbreak of 
pseudorabies to this group are: a breeding herd of 99.7 
sows and gilts, and 2.1 litters per sow per year. From each 
litter 8.51 pigs are weaned of which 8.21 are ultimately 
sold, 2.18 as boars, 2.36 as gilts and 3.67 as market hogs. 
Breeding stock is priced at $400 for boars and $196 for 
gilts. Market hogs, as previously given, are valued at $45 
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per hundredweight. 
Information provided by the seedstock producers was 
insufficient to adequately document their actual clinical 
losses, but Table 6.27 gives the expected losses assuming 
the clinical losses from the Marshall County herds are 
represen ta ti ve. 
An additional loss that seedstock producers bear is the 
loss resulting from sales restrictions imposed on infected 
herds. With the market prices given above and if we assume 
that the disease is subclinical and thus, all animals that 
would have been sold as seedstock are finished and sold as 
market hogs, this loss amounts to $864.67 per litter, or 
$15,086 per month, during the period of time that sales of 
breeding stock are forbidden. The seedstock producers who 
Table 6.27. Estimated cost of a pseudorabies outbreak 
to a seedstock producer 
Cost per Cost per 
Type of loss sow ( $) herd ( $) 
Abortion 37.63 3751. 90 
Stillbirths/mummies 23.38 2331.20 
Pigs on sow 56.64 5646.80 
Growers/finishers 0.66 65.83 
Failure to farrow ( case I) 9.75 972.20 
Failure to farrow ( case II) 1.05 104.70 
Failure to se ttle (case I) 17.12 1706.40 
Failure to se ttle (case II) 0.72 72.15 
Backward pigs 0.29 29.08 
Total I 145.47 14503.00 
Total II 120.38 12002.00 
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voluntarily provided data for this study reported that the 
average length of quarantine was 16.6 months, but 2 of these 
producers are still quarantined after a considerable period 
of time and presumably are no longer seeking quarantine 
release. The number of seedstock producers that are able to 
sustain a loss of this magnitude, clean up their herd and 
return to seedstock production is not reported. 
Summary 
This chapter has reported on the losses resulting from 
pseudorabies outbreaks in Marshall County. Data were 
collected from herds in the project that had experienced 
clinical losses and from this information the losses 
sustained in an average outbreak were established. The 
dollar value of these losses were estimated using the 
concept of foregone revenue and non-incurred losses. That 
is, actual losses sustained due to the various effects of 
pseudorabies were determined by subtracting costs which were 
not incurred from the revenue lost. A set of budgets were 
developed to define losses •. Prices assumptions were based 
on conditions in Iowa during 1985. For a farrow to finish 
or feeder pig producer the average loss per sow in the herd 
varied from $22 to $40 depending on the assumptions made. 
The most plausible estimate of the losses sustained in a 
clinical outbreak of pseudorabies for a farrow to finish 
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operation is about $36 per sow or $3,600 for a herd of 100 
sows. 
Apart from the Marshall County survey, a separate and 
less extensive survey of seedstock producers in the state 
was also done. Using the clinical losses established from 
the Marshall County data base, losses to a seedstock 
producer were estimated at between $120 and $145 per sow. 
Losses due to sales restrictions imposed by quarantine were 
estimated at $865 per litter. 
These losses must be compared with the costs of 
preventing the disease or eliminating the virus from 
infected herds. These topics will be discussed in Chapters 
VII and VIII. 
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CHAPTER VII. PRODUCER COSTS OF PSEUDORABIES ERADICATION 
Introduction 
The producers in Marshall County followed one of three 
programs to eradicate pseudorabies. The plans used were 
modifications of the three plans described in Chapter II of 
this report and in the Livestock Conservation Institute 
publication, "Swine Pseudorabies Eradication Guidelines."29 
Five of the nine seedstock producers surveyed did not reside 
in Marshall County, were not program participants, and 
followed cleanup plans which they themselves developed. 
Herd Classification and Time to Attain Negative Status 
Table 7.1 describes the positive herds in Marshall 
County by the plan followed, the type of operation, whether 
they were still in hog production as of September 30, 1985, 
and if they were PRV negative by that date. Table 7.2 gives 
the date of the herd's first serological test, the date 
classified positive, the date classified negative and the 
time to achieve negative status. Among the 40 infected 
herds in the county, 23 (57.5 %) had eliminated the virus, 3 
(7.5%) had gone out of swine production before eliminating 
PRV, and 14 (35.0%) remained infected as of September 30, 
1985. Among all herds that had eliminated the virus the 
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average cleanup time was 14.0 months. 
Only one farrow to finish producer completed the 
depopulation-repopulation plan (plan 3A). An additional 
farrow to finish producer declared his intention to 
depopulate-repopulate, but did not do so, eventually ceasing 
swine production. The other herds using this plan were 
feeder pig finishers who depopulate periodically as part of 
their routine production schedule. Because of the 
substantial differences in the costs imposed by depopulation 
for these two types of swine producers, the costs to these 
two groups will be reported separately. The average time to 
attain negative status for the feeder pig finishers was 9 
months. 
Five producers followed the test and removal protocol 
(plan 38), with an average time to attain negative status of 
10.8 months. The remainder of the producers used controlled 
vaccination with offspring segregation (plan 3C). Among 
this group, the mean time to negative status was 15.8 months 
with a median of 16.0 months. 
The cost of cleanup will be reported on a per herd 
basis and on a per sow basis, or cost per animal marketed in 
the case of feeder pig finishers. The first figure is a 
clearer description of actual program costs, but the cost 
per sow may be more useful for predicting cleanup costs for 
herds of differing sizes. 
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Information regarding herd size was collected in two 
ways. At the initial interview each producer was asked to 
report his inventory at the time .his herd was first 
serologically tested in the project. Later, producers 
provided the annual inventory for the years 1982 through 
1985, from which an average was derived for each herd. 
Excluding the three feeder pig finishers, the overall 
initial average breeding herd size was 146.4 breeders 
(5418/37) whereas the average annual herd inventory for 
these herds, using "initial" data where the annual data were 
unavailable, was 127.5 breeders (4719/37). Herd inventory 
information is presented in Table 7.3. The average herd 
inventory over the 1982-1985 period, more representative of 
actual herd size, was used to determine the program costs 
per sow. 
Table 7.1. Positive herds: status as of September 30, 1985 
Date out, if PRY negative Type of 
No. plan out of hogs by 09/30/85 oeera tiona 
1 3C no FF 
3 3C no FF 
4 38 yes FF 
5 38 yes FF FPF 
6 3C 05/85 yes FF 
7 3C no FF 
8 3C yes FF 
9 38 yes FF 
aSS (seeds tock) : FF (farrow to finish) : FPP/F ( feeder 
pig producer/finisher): CON (contract feeder). 
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Table 7.l. (con tinued) 
Da te out, if PRY negative Type of 
No. Plan out of hogs by 09/30/85 opera tion 
13 3C yes FPP 
14 3C 05/85 b FF 
15 3C yes FF 
17 3C 04/85 yes FF FPF CON 
18 3C no FF FPF 
19 3C 08/85 b FF 
21 3C no FF 
22 3A yes FF 
25 3C no FPP 
26 3A 07/85 yes FPF 
27 3C yes FF 
28 3B yes FF 
30 3C no FF 
31 3C no FF 
32 3C yes FF 
34 3C no FF 
36 3A 04/85 b FPF 
38 3C no FF 
41 3C yes FF 
42 3A yes FPF 
43 3B yes FF SS 
44 3C yes FF 
45 3C 04/85 yes FF 
47 3C yes FF 
49 3A 08/85 yes FF 
50 3C no FF 
57 3C no FF 
58 3C no FF FPF 
59 3C yes FF 
61 3C yes FF 
62 3C no FF FPP 
63 3C 06/85 yes FF 
bOut of production before cleanup and before 09/30/85. 
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Table 7.2. Posi ti ve herds: time to cleanup 
Da te of first 
PRY test in Da te PRY Da te PRY Mon ths to 
No. pilot project posi ti ve negative cleanup 
1 12/83 3/85 
3 9/83 4/85 
4 11/83 11/83 9/84 10 
5 10/83 10/83 9/84 11 
6 11/83 11/83 9/84 10 
7 9/84 1/85 
8 9/83 9/83 4/85 19 
9 10/83 10/83 4/85 18 
13 7/83 7/83 4/85 21 
14 7/83 7/83 
15 7/83 7/83 9/84 14 
17 9/83 9/83 9/84 12 
18 3/84 10/84 
19 10/83 10/83 
21 9/84 1/85 
22 9/83 9/83 5/85 20 
25 10/83 10/83 
26 6/84 6/84 5/85 11 
27 7/83 7/83 4/85 21 
28 7/83 7/83 9/84 14 
30 8/83 6/84 
31 9/83 9/83 
32 7/83 7/83 11/84 16 
34 8/83 1/85 
36 7/83 7/83 
38 8/83 12/83 
41 8/83 8/83 4/85 20 
42 10/84 10/84 4/85 6 
43 7/83 8/85 9/85 1 
44 11/83 11/83 9/85 10 
45 10/83 10/83 4/85 18 
47 10/83 10/83 2/85 16 
49 11/83 11/83 9/85 10 
50 10/83 6/85 
57 9/83 9/83 
58 9/83 5/84 
59 4/84 4/84 4/85 12 
61 8/83 8/83 9/84 13 
62 8/83 8/83 
63 9/83 9/83 4/85 19 
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Table 7.3. Posi ti ve herds: herd inventorya 
Initial herd inventory: Average herd inven tory: 
No. S G B = Total Fdr S G B = Total Fdr 
1 100 0 2 102 0 50 50 2 102 0 
3 75 75 5 155 0 63 90 6 159 0 
4 100 24 5 129 0 95 15 5 115 0 
5 40 30 4 74 300 37 13 2 52 63 
6 150 150 7 307 0 74 103 10 187 0 
7 50 15 4 69 0 52 28 3 83 3 
8 60 25 8 93 0 not available 
9 60 60 3 123 0 not available 
13 140 0 4 144 0' 83 33 4 120 0 
14 150 0 6 156 0 127 0 4 131 0 
15 240 15 12 257 0 191 16 11 218 0 
17 60 0 2 62 0 21 12 2 35 94 
18 133 0 4 137 0 54 38 3 95 125 
19 137 63 15 215 0 208 43 13 264 0 
21 23 55 4 82 0 17 44 3 64 0 
22 125 0 5 130 0 116 44 7 167 0 
25 80 0 3 83 0 not available 
26 0 0 0 0 300 not available 
27 50 20 3 73 0 53 6 2 61 0 
28 50 20 4 74 0 not available 
30 15 0 1 16 250 not available 
31 100 40 6 146 0 90 41 7 138 8 
32 28 8 2 38 0 23 14 3 40 25 
34 0 120 4 124 0 38 79 5 122 0 
36 0 0 0 0 280 0 0 0 0 248 
38 100 0 3 103 0 69 11 4 84 40 
41 60 40 3 103 0 55 16 4 75 0 
42 0 0 0 0 800 0 0 0 0 460 
43 100 30 6 136 0 63 40 5 108 0 
44 140 100 5 245 0 85 40 4 129 0 
45 300 0 30 330 0 not available 
47 85 45 10 140 0 63 34 5 102 0 
49 25 15 1 41 0 16 11 1 28 75 
50 486 32 26 544 0 366 66 25 457 0 
57 50 25 3 78 0 not available 
58 100 0 5 105 0 85 0 4 89 144 
59 80 80 6 166 0 not available 
61 . 50 0 2 52 0 50 25 2 77 0 
62 420 80 24 524 0 215 160 17 392 0 
63 40 20 2 62 0 not available 
as (sows): G (gilts): B (boars) : Fdr ( feeder pigs) • 
Total is the sum of sows, gilts and boars. 
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Tables 7.4 and 7.5 present comparative data on the 
herds that achieved "clean" status by the end of the 
economic study, September 30, 1985, and those that were 
still positive. Breeding herd size is somewhat larger in 
the remaining positive herds, although one of the large 
herds became positive only three months before this study 
ended. Of the herds that eliminated PRY, 28 percent had 
clinical signs versus 50 percent of those remaining 
positive. The mean titer of the initial positive test on 
the herds positive at the end of the economic study was 7.2 
versus 4.3 on the herds that have been declared negative. 
Table 7.4. Herds still PRY positive on September 30, 1985 
Clinical First pos serology: No. month 
No. Plan Breeders disease pos/neg mean titer positive 
1 
3 
7 
18 
21 
25 
30 
31 
34 
38 
50 
57 
58 
62 
3C 
3C 
3C 
3C 
3C 
3C 
3C 
3C 
3C 
3C 
3C 
3C 
3C 
3C 
102 
159 
83 
95 
64 
83 
16 
138 
122 
84 
457 
78 
89 
392 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
Average breeding herd size: 
Average mean titer: 
Average number of months 
PRY posi ti ve : 
19/25 
15/15 
23/25 
12/15 
15/15 
24/25 
19/25 
50/52 
24/26 
4/4 
22/30 
26/50 
21/27 
202/228 
3.2 
11.0 
10.2 
7.2 
8.3 
13.5 
5.4 
9.1 
4.4 
not avail 
not avail 
1.6 
5.8 
not avail 
1962/14 = 140.1 animals 
79.7/11 = 7.2 
197/14 = 14.1 months 
6 
5 
8 
11 
8 
23 
15 
24 
8 
21 
3 
24 
16 
25 
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Also, the ratio of PRV positive animals to the total number 
of animals tested was 0.85 in these positive herds versus 
0.51 in the negative herds. The next section discusses the 
cleanup costs for producers in the various plans. 
Table 7.5 excludes producers that did not clean up and 
went out of business before September 30, 1985 and producers 
that are exclusively feeder pig finishers. 
Table 7.5. Herds "cleaned up" by September 30, 1985 
No. Plan 
4 
5 
6 
8 
9 
13 
15 
17 
22 
27 
28 
32 
41 
43 
44 
45 
47 
49 
59 
61 
63 
3B 
3B 
3C 
3C 
3B 
3C 
3C 
3C 
3A 
3C 
3B 
3C 
3C 
3B 
3C 
3C 
3C 
3A 
3C 
3C 
3C 
Clinical 
Breeders disease 
115 
52 
187 
93 
123 
120 
218 
35 
167 
61 
74 
40 
75 
108 
129 
330 
102 
28 
166 
77 
62 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
yes 
Average breeding herd size: 
Average mean titer: 
Average number of months 
PRV positive: 
First pos serology: 
pos/neg mean titer 
1/27 
1/25 
15/27 
23/25 
21/25 
38/40 
0/25 
2/24 
52/52 
17/23 
8/37 
8/11 
10/26 
II/II 
7/25 
14/25 
18/26 
3/25 
28/28 
0/18 
4/25 
not avail 
1.1 
4.0 
8.0 
4.8 
2.1 
0.0 
1.1 
17.8 
4.1 
1.2 
4.5 
2.1 
11.6 
2.4 
3.7 
5.0 
1.2 
9.5 
0.0 
1.3 
No. mon th 
positive 
10 
11 
10 
19 
18 
21 
14 
12 
20 
21 
14 
16 
20 
1 
10 
18 
16 
10 
12 
13 
19 
2363/21 = 112.5 animals 
85.5/20 = 4.3 
305/21 = 14.5 months 
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Cleanup Costs for Depopulation-Repopulation (Plan 3A) 
The costs of cleanup for the feeder pig finishers using 
depopulation-repopulation (plan 3A) are contained in Table 
7.6. While producers in Marshall County did not directly 
pay for vaccine or blood work, the costs are reported here 
to give an idea of the variable costs of this type of 
program. The producers received no less than they typically 
receive for market hogs so that there were no direct sales 
losses. The average cost per hog sold was based on a total 
of 5150 animals marketed by the three producers over a 2.5 
year period. Only one producer isolated new additions, a 
long-standing management practice in his herd, so the 
average cost of isolation was relatively low. Since these 
producers had no downtime, the overall cleanup cost was not 
large. Note that the costs per animal column in Tables 7.6, 
7.7 and 7.10 does not sum to the total given due to error 
introduced by rounding off. 
The costs of cleanup for the one farrow to finish 
producer who completed plan 3A, depopulation-repopulation, 
are listed in Table 7.7. Although normally maintaining a 
breeding herd of 120, the producer had allowed his herd to 
fall to lOB animals in preparation for depopulation. The 
per sow eradication costs of plan 3A were calculated using 
the larger figure as more representative of the herd size. 
Table 7.B details depopulation losses and Table 7.9 
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Table 7.6. Cleanup costs for feeder pig finishers 
using depopulation-repopulation 
Veterinary services 
Vaccina tion 
Vaccine 
Labor 
Total 
60.00 
0.00 
0.00 
Serology: herd surveillance 
Diagnostic lab 121.00 
Blood collection 267.00 
Tags 2.50 
Labor (hours) 8.47 
Labor cost ($6/hr.) 50.82 
Cleaning and disinfecting 
Material 30.00 
Labor (hours) 3.00 
Labor cost ($6/hr.) 18.00 
Downtime 
Market hogs not sold 
Market hogs not sold 
at marke t value 
Reduced price/cwt 
Losses from downtime 
Serology: herd additions 
Diagnostic lab 
Blood collection 
Tags 
Labor (hours) 
Labor cost ($6/hr.) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
Average per 
herd (N=3) 
20.00 
0.00 
0.00 
40.33 
89.00 
0.83 
2.82 
16.94 
10.00 
1.00 
6.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
Costs of isolating herd additions 
Facilities 1200.00 
Labor (hours) 45.00 
Labor cost ($6/hr.) 270.00 
Transportation 0.00 
Total cost 
Producer cost 
2019.32 
1568.82 
400.00 
15.00 
90.00 
0.00 
673.11 
522.94 
Average per pig 
sold {N=5150} 
0.012 
0.00 
0.00 
0.023 
0.052 
0.0005 
0.0016 
0.0099 
0.006 
0.0006 
0.0035 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.233 
0.009 
0.052 
0.00 
0.392 
0.3045 
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repopulation costs for this producer. 
In Table 7.7, the vaccination costs are those for the 
period before cleanup began and during repopulation. 
Downtime represents the period of time that the producer was 
not farrowing sows and, therefore, was not obtaining and 
feeding animals to help defer fixed costs. For this 
producer the downtime period was 13 weeks. The losses for 
downti~e represent the profit and fixed costs not 
remunerated for animals not marketed that normally would 
have been sold from farrowings during the period. The 
losses for downtime are estimated using the budgets 
developed in Chapter VI and the data provided by the 
producer. The other producer costs are from the budgets 
and reflect Iowa averages. The typical major cost in 
depopulation is the sale of animals for less than their in-
herd value. In preparation for depopulation, this producer 
kept his animals for one more litter than usual and so 
estimated his losses from sale of the breeding herd at zero. 
The costs of the new stock for repopulation are not included 
as a cost of eradication for the reason that, if markets 
represent value, the producer is simply paying the value of 
the pigs when he purchases them. When herd additions are 
isolated in separate facilities, as in this case, there are 
additional costs, as listed in Table 7.7. This producer 
chose to minimize downtime by purchasing replacements and 
118 
housing them in separate premises before depopulating the 
infected herd. Summing up the costs reported in Table 7.7, 
depopulation-repopulation (plan 3A) cost $24,438, of which 
$17,511 was borne by the producer. 
Table 7.7. Cleanup costs for a farrow to finish producer 
using depopulation-repopulation 
Veterinary services 
Vaccina tion 
Vaccine 
Labor (hours) 
Labor cost ($6/hr.) 
Serology: surveillance tests 
Diagnostic lab 
Blood collection 
Tags 
Labor (hours) 
Labor cost ($6/hr.) 
Costs of depopulation and downtime (13 
Litters not farrowed 
Market hogs not sold 
Downtime losses (@ $175/litter) 
Facili ty ren tal 
Depopulation of breeding herd 
Cleaning and disinfecting 
Ma terial 
Labor (hours) 
Labor cost ($6/hr.) 
Cost of new breeding stock 
Costs of isolating herd additions 
Facili ties 
Transportation costs (@ 0.15/mi) 
Labor (hours) 
Labor cost ($6/hr.) 
Total 
75.00 
5625.00 
150.00 
900.00 
216.00 
467.00 
0.00 
8.31 
49.85 
weeks) 
73.1 
577.1 
12792.50 
198.00 
0.00 
84.00 
200.00 
1200.00 
48190.00 
850.00 
474.00 . 
150.00 
900.00 
Average per 
sow (N=120) 
0.63 
46.88 
1. 25 
7.50 
1. 80 
3.89 
0.00 
0.07 
0.42 
0.61 
4.81 
106.60 
1. 65 
0.00 
0.70 
1.67 
10.00 
7.08 
3.95 
1. 25 
7.50 
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Table 7.7. (con tinued) 
Serology: herd additions (179 gilts) 
Veterinary services 
Diagnostic lab 
Blood collection 
Tags 
Labor (hours) 
Labor cost ($6/hr.) 
Producer cost 
Total cost 
Total 
30.00 
165.00 
348.50 
0.00 
63.00 
17511.35 
24437.85 
Average per 
sow (N=120) 
0.25 
1. 375 
2.90 
0.00 
0.088 
0.525 
145.93 
203.65 
Table 7.8. Depopulation losses for a farrow to finish 
producer using depopulation-repopulation 
Salvage In herd 
Type Number valuea value Loss 
-
Boars 4 0 
Gilts 0 0 
Sows 104 0 
Feeder pigs 0 0 
Market hogs 0 0 
Total 108 0 
aproducers only reported net losses. 
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Table 7.9. Repopulation costs for a farrow to finish 
producer using depopulation-repopulation 
Type Number Cost/head Total 
Boars 8 630.00 5,040.00 
Gilts 179 241.06 43,150.00 
Sows 0 
Total 187 48,190.00 
Cleanup Costs for Test and Removal (Plan 3B) 
The five herds using the test and removal program chose 
to remove the positive sows at about the time they would 
normally have been culled so no downtime losses are 
reported. The major cost of this program is the difference 
between the in-herd and salvage value of the animals sold. 
Because no production was lost from these sows, producers 
estimated no loss from sales of the positive animals. The 
costs of blood testing and isolating new animals were zero 
since producers simply replaced culled positive sows with 
horne-raised gilts. The results are tabulated in Table 7.10. 
Cleanup Costs for Offspring Segregation (Plan 3C) 
The plan most frequently used in Marshall County was 
plan 3C, controlled vaccination with offspring segregation. 
The costs of this program are summarized in Table 7.11. 
Most producers had little downtime as new groups of 
"clean," horne-raised gilts were moved into the herd as 
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Table 7.10. Cleanup costs for test and removal 
Veterinary services 
Vaccination 
Vaccine 
Labor (hours). 
Labor cost ($6/hr.) 
Serology: surveillance tests 
Diagnostic lab 
Blood collection 
Tags 
Labor (hours) 
Labor cost ($6/hr.) 
Cleaning and disinfecting 
Ma terial 
Labor (hours) 
Labor cost ($6/hr.) 
Downtime losses 
Repopulation costs 
Serology: herd additionsa 
Producer cost 
Total cost 
Isolation of herd additionsb 
Facilities 
Transportation costs 
Labor (hours) 
Labor cost ($6/hr.) 
Isolation costs 
Total 
255.00 
826.25 
24.79 
148.73 
675.00 
1435.00 
16.45 
52.65 
315.90 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
464.63 
3672.33 
Total 
450.00 
0.00 
38.17 
229.02 
679.02 
Per herd 
(N=5) 
51.00 
165.25 
4.96 
29.75 
135.00 
287.00 
3.29 
10.53 
63.18 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
90.93 
734.47 
Per herd 
(N=5) 
90.00 
0.00 
7.63 
45.80 
135.80 
Per sow 
(N=471) 
0.54 
1. 75 
0.053 
0.32 
1.43 
3.05 
0.034 
0.112 
0.67 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.99 
7.80 
Average 
(N=19) 
23.68 
0.00 
2.01 
12.05 
35.74 
aCannot separate monitoring and herd addition tests. 
bThe isolation of herd additions was not a cost for 
these producers, but would have been if they had purchased 
replacement swine. Isolation costs are based on costs 
reported in these herds for additions made in 1984. 
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groups of infected sows were culled. Producers had minimal 
cleanup costs as they took few measures that they normally 
did not take to clean and disinf~ct between groups of sows 
in the farrowing house. The major costs were to provide 
segregation facilities and to cull breeding stock sooner 
than usual at less than in-herd value. 
Breeding stock culling losses are summarized in Table 
7.12. These sales losses were estimated by producers and 
are subjective in nature. They average $167 per boar and 
$74 per ,gilt or sow. While the boar figure is in line with 
current prices, the female figure is at the upper end of the 
market range. 
As in the case of depopulation-repopulation, costs 
incurred in buying replacement stock are listed in Table 
7.11 and detailed in Table 7.12 but were not included in the 
total cost of this cleanup protocol since the producer is 
simply paying the value of the animals he purchases. 
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Table 7.11. Cleanup costs for offspring segregation 
Veterinary services 
vaccination 
Vaccine 
Labor (hours) 
Labor cost (-$6/hr.) 
Serology: surveillance tests 
Diagnostic lab 
Blood collection 
Tags 
Labor (hours) 
Labor cost ($6/hr.) 
Cleaning and disinfecting 
Ma terial 
Labor (hours) 
Labor cost ($6/hr.) 
Downtime 
Farrowings missed 
Market hogs not sold 
Downtime losses 
Depopulation losses 
Replacement costs 
Segregation costs 
Facili ties 
Transportation costs 
Labor (hours) 
Labor cost ($6/hr.) 
Serology: herd additionsa 
Producer cost 
Total cost 
Total 
1255.00 
12225.00 
158.60 
951.60 
2200.00 
4794.00 
53.60 
107.07 
642.42 
370.00 
208.40 
1250.40 
0.0 
0.0 
0.00 
45180.00 
17000.00 
0.00 
0.00 
64.00 
384.00 
48778.42 
69306.02 
Per herd 
(N=l~ 
89.64 
873.21 
11. 33 
67.97 
157.14 
342.43 
3.83 
7.65 
45.87 
26.43 
14.89 
89.31 
0.0 
0.0 
0.00 
3227.14 
1214.29 
0.00 
0.00 
4.57 
27.43 
3484.17 
4950.43 
Per sow 
(N=1697) 
0.74 
7.20 
0.09 
0.56 
1. 30 
2.82 
0.03 
0.06 
0.38 
0.22 
0.112 
0.74 
0.0 
0.0 
0.00 
26.62 
10.02 
0.00 
0.00 
0.038 
0.23 
28.75 
40.84 
aproducers did testing for monitoring and herd 
additions simultaneously and the costs cannot be separated. 
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Table 7.11. (continued) 
Per herd Average 
'rotal (N=14) (N=19) 
Isola tion of herd addi tionsa 
Facili ties 1401.00 100.07 73.74 
Transportation costs 0.00 0.00 0.00 
Labor (hours) 77.00 5.50 4.05 
Labor cost ( $6/hr. ) 462.00 33.00 24.32 
Isola tion costs. 1863.00 133.07 98.05 
aThe isolation of herd additions was not a cost for 
these producers, but would have been if they had purchased 
replacement swine. Isolation costs are based on costs 
reported in these herds for additions made in 1984. 
Table 7.12. Breeder sales losses for offspring segregation 
Salvage In herd 
Type Number valuea value Loss 
Boars 26 4350.00 
Gilts/SOWs 515 40830.00 
Total 541 45180.00 
aproducers only reported net losses. 
Table 7.13. Replacemen t costs for offspring segrega tion 
Type Number Cost/head Total 
Boars 30 429.17 12875.00 
Giltsa 33 125.00 4125.00 
Sows 0 
Total 66 17000.00 
aOnl y one producer purchased replacement gilts. 
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Seedstock Producers 
As discussed in Chapter VI, because there were so few 
seedstock producers in Marshall County, a survey was 
conducted of seedstock producers outside of Marshall County 
to identify the costs of pseudorabies to this particular 
group. To encourage wider participation, the survey was 
completed by the producer himself, rather than by personal 
interview, and submitted anonymously via the mails. Part of 
the information that was lost by this methodology was an 
adequate accounting of the costs incurred in eliminating the 
virus in those herds that had cleaned up. 
Summary 
In this chapter, the costs of eradicating pseudorabies 
from a herd were developed for five groups of producers. 
For feeder pig finishers using depopulation-
repopulation (plan 3A), the producer cost was $0.30 and the 
total program cost was $0.39 per pig marketed per year. If 
the costs from the one producer who routinely isolated herd 
additions to check for swine dysentery is eliminated from 
the group, these costs drop to $0.02 and $0.11. 
For the single farrow to finish producer who used plan 
3A the cost was $145.93 per sow and the total cost was 
$203.65 per sow per year. The major cost to the producer 
was $106.60 per sow in lost revenue during downtime. The 
major program cost was for vaccine during the period before 
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the producer actually began the cleanup effort. 
The per sow cost to producers using test and removal 
(plan 3B) was $0.99 and the total program cost, including 
vaccine, was $7.80. Clearly, test and removal was very 
inexpensive for producers in Marshall County. It should be 
noted that in nearly all cases these herds had one or two 
I 
positive animals identified. 
The producer cost for plan 3C, controlled vaccination 
with offspring segregation, was $28.52 per sow while the 
total program cost per sow was $40.84. For the producer, 
the major cost resulted from the sale of breeding stock at 
less than market value. For the program, the primary cost 
was vaccine. This protocol was made less expensive to 
implement by the fact that producers did not feel that there 
should be costs assessed for the facilities used for 
segregating offspring. All producers were able to make use 
of existing facilities in excess capacity and thereby 
incurred no direct facility costs. 
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CHAPTER VIII. PSEUDORABIES PREVENTION AND HERD HEALTH 
Introduction 
Swine producers who do not have pseudorabies in their 
herd can implement,a variety of measures designed to prevent 
the introduction of the virus into the herd. These 
procedures range from simple and inexpensive management 
practices that reduce the exposure of the herd to potential 
sources of the virus, such as restricting access of visitors 
to the hog raising facilities or serologically testing new 
stock for the disease before commingling with the herd, to 
more complex and costly protocols that have been used in 
some large commercial herds, such as shower-in shower-out 
procedures by employees as they enter and leave the 
facilities. Producers may also reduce the risk of 
production losses due to clinical pseudorabies by 
vaccinating breeding stock against the virus. Vaccination 
is employed either in addition to, or as a replacement for, 
other prophylactic management practices. These measures 
will have different levels of effectiveness and different 
costs. Producers will adopt one set of measures over others 
based not only on the immediate cost of a protocol but also 
on the perceived probability of getting the disease and the 
expected losses from an outbreak and/or the resultant 
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selling restrictions. Based on perceived risks, it would be 
expected that producers in areas of high prevalence would 
expend more resources in pseudorabies control than producers 
in areas of low prevalence and that seedstock producers 
would implement more stringent preventative measures than 
commercial producers based on the higher potential loss due 
to selling restrictions on expensive breeding animals. 
Measures taken to prevent pseudorabies will frequently 
reduce the probability of introducing other diseases into 
the herd so the benefits and costs of good disease 
management are experienced across the spectrum of potential 
disease risks. 
This section will discuss the disease management 
practices of producers in Marshall County, swine diseases of 
most concern to them and costs associated with preventing 
pseudorabies in their herds. 
Herd Health Practices 
A series of questions on swine diseases were asked in 
order to determine what diseases were of concern to 
producers in Marshall County and the measures they presently 
used to counter them. The diseases that producers vaccinate 
against are summarized in Table 8.1. Vaccination against 
pseudorabies is dealt with separately in Table .8.9. 
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Table 8.1. Diseases vaccinated against 
Posi tive herds Nega tive herds 
Number % Number % 
Erysipelas 32 80.0 17 68.0 
E. coli scours 17 42.5 8 32.0 
Haemophilus ppn. 8 20.0 1 4.0 
Lepto!Parvo 30 75.0 20 80.0 
Rhinitis 21 52.5 12 48.0 
TGE 9 22.5 6 24.0 
Other 4 10.0 0 0.0 
Although there are differences in reported percentages 
in Table 8.1, a chi-square test revealed no significant 
differences between positive and negative herds at the 90 
percent level. 
Producers were asked which diseases, other than 
pseudorabies, were of most concern. The most frequent 
response was swine dysentery, followed by transmissible 
gastroenteritis (TGE). The results are given in Table 8.2. 
Table 8.2. Diseases of most concern 
Disease Response 
Swine dysentery 21 
TGE 18 
Rhinitis 6 
Other 6 
Haemophilus pneumonia 4 
'Don't Know' 3 
Disease 
E. coli 
SaliUO'riellosis 
Erysipelas 
Coccidiosis 
Brucellosis 
Response 
2 
2 
1 
1 
1 
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Producers were also asked about the measures they 
routinely employ to prevent disease. The responses were 
self-generated in reply to an open-ended question and not 
selected from a list of possibilities. As a result, the 
answers varied greatly. Table 8.3 is a summary of the most 
frequent answers. 
Table 8.3. Management practices and preventive medicine 
Positive 
herds 
No. 
1. Restrict access to facilities 20 
2. Provide clean boots to visitors 5 
3. Disinfect or change boots upon 
returning to the farm 7 
4. Change clothes upon returning 
to the farm 4 
5. Use disinfectant boot baths 3 
6. Do own stock hauling or provide 
special truck loading facilities 3 
7. Clean and disinfect facilities 10 
8. Maintain closed herd 4 
9. Other 8 
% 
50.0 
12.5 
17.5 
10.0 
7.5 
7.5 
25.0 
10.0 
20.0 
Nega tive 
herds 
No. % 
11 44.0 
7 28.0 
5 20.0 
o 0.0 
1 4.0 
2 8.0 
5 20.0 
2 8.0 
5 20.0 
While it might be hypothesized tha t the nega tive herds 
would practice more preventive measures than the positive 
herds, in fact, there were no significant differences in the 
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, 
responses between the two groups. 
All-in all-out swine production systems are associated 
with better feed conversion and fewer disease problems than 
other systems. Among the reasons for these responses is a 
decreased transmission of infectious agents between animals 
and less build-up of microbial pathogens in the facilities. 
Both of these result in a lower exposure of animals to 
disease agents. Producers in the Marshall County survey 
were asked about their use of all-in all-out management and 
the results are summarized in Table 8.4. 
Table 8.4. All-in all-out management 
Farrowing unit 
Nursery 
Growing unit 
Finishing unit 
Posi tive herds 
Number % 
20 
6 
1 
2 
50.0 
15.0 
2.5 
5.0 
Nega tive herds 
Number % 
18 
8 
4 
3 
72.0 
32.0 
16.0 
12.0 
The use of all-in all-out management was significantly 
higher for the negative herds. 
Producers were also asked their usual methods of 
disposing of dead pigs. While there is no sociological 
documentation to support the theory, the method by which 
producers dispose of dead pigs might be thought to be an 
indicator of a producer's general attitude toward disease 
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prevention and his awareness of the ecology of infectious 
diseases. Producers who are careless in the disposal of 
carcasses promote the spread of disease within their own 
herd, as well to their neighbors' herds. The results are 
summarized in Table 8.5. Totals sum to more than 100 
percent since most producers use more than one method. 
There was no significant difference between the negative and 
positive herds. 
Table 8.5. Disposal of dead pigs 
positive herds Nega tive herds 
Number % Number % 
Incinera te 6 15.0 6 24.0 
Bury 25 62.5 15 60.0 
Render 36 90.0 18 72.0 
Manure spreader 15 37.5 6 24.0 
(baby pigs) 
Other 2 5.0 1 4.0 
Live Pigs at Birth and Pigs Weaned 
To investigate the effect of pseudorabies on herd 
reproductive rates and neonatal health, producers were 
requested to provide data in regard to birth and weaning 
rates. While the negative herds reported a slightly higher 
birth rate, the weaning rate was identical for both groups, 
thus giving little support for a hypothesis of ·reduced 
reproductive efficiency or weakened pigs in the presence of 
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endemic pseudorabies. 
Table 8.6. Live pigs at birth and weaning 
Posi ti ve herds Nega ti ve herds 
Live births/litter 
Pigs weaned/litter 
9.8 
8.3 
Control of Pseudorabies 
10.1 
8.3 
One way to avoid pseudorabies infection is to prevent 
its introduction into the herd by purchased swine. 
Producers were asked about their management practices in 
regard to serological testing of purchased swine and 
isolation and observation before commingling. The results 
are summarized in Tables 8.7 and 8.8. "Not applicable" in 
Table 8.7 means that the producer either does not farrow 
swine or that he does not purchase breeding stock. 
Table 8.7. Testing of purchased swine for PRY 
Posi tive herds Nega tive herds 
Number % Number % 
Always 9 25.0 6 27.3 
Usually 5 13.9 3 13.6 
Never 22 61.1 13 59.1 
Not applicable 4 3 
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Table 8.8. Isolation and observation of purchased swine 
Positive herds Nega tive herds 
Number % Number % 
Always 23 63.9 13 54.2 
Usually 9 25.0 6 25.0 
Never 4 11.1 5 20.8 
Not applicable 4 1 
Average days 
in isola tion 29.5 25.1 
There was little difference in the amount of pre-
purchase testing for pseudorabies done by positive and 
negative herds or in the management practices associated 
with bringing new stock on to the farm. While proper 
testing and isolation procedures should reduce the 
probability of bringing pseudorabies into a herd, there was 
no evidence to support a significant impact of these 
procedures on the pseudorabies status of a herd. 
The isolation of purchased swine requires additional 
resources in terms of time and facilities. The isolation 
costs for purchased swine were identified in Table 8.8. The 
costs were calculated over all those producers who isolated 
purchased stock, regardless of the pseudorabies status of 
their herd, during 1984. The facility cost per head is 
determined by dividing the annual facility cost by the 
number of animals isolated. 
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Table 8.9. Costs to isolate purchased breeding stock (1984) 
Facility costs per year 
Total number of animals purchased in 1984 
Facility costs per head 
Average number of days per isolation cycle 
Average number of isolation cycles per herd 
Days in isolation per year 
Labor per day 
Total labor per isolation cycle 
Total labor costs (@ $6.00/hr.) 
Labor costs per head 
Total costs per head 
$6346.00 
172 animals 
$36.90 
27.5 days 
1.2 cycles 
33.0 days 
12.1 minutes 
6.66 hours 
$40.00 
$0.23 
$37.13 
These figures are an average and, on a cost per head 
basis, will be higher for herds that isolate few animals and 
lower for herds that isolate many animals. 
Regular vaccination of breeding stock against 
pseudorabies is an effective way to prevent clinical 
outbreaks in a herd. Producers were asked to describe their 
pseudorabies vaccination program both before and during the 
eradication pilot project. Data in Table 8.10 show that 
87.5 percent of the positive herds and 48.0 percent of the 
negative herds surveyed reported vaccinating against 
pseudorabies during the project, up from 50.0 percent and 
32.0 percent before the program. Considering all the 
negative herds in the program, 94 of the 181 negative herds 
(51.9%) used pseudorabies vaccine sometime during the course 
of the project. Producers estimated they spent 1.73 minutes 
per dose to vaccinate for pseudorabies. 
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Table 8.10. Vaccination against PRV before the project 
Posi tive herds Nega tive herds 
Number % Number % 
20 50.0 8 32.0 
Table 8.11. Vaccination against PRV during the project 
Posi tive herds Nega tive herds 
Number % Number % 
35 87.5 12 48.0 
The increased use of vaccine during the project may be 
from improved information, subsidized vaccine, or both. 
All producers surveyed were asked if they were doing 
more to prevent pseudorabies since the start of the program 
and, if so, to describe the measures implemented. Of the 
respondents, 49.2 percent (32/65) answered in the 
affirmative. The results are summarized in Table 8.12. 
It is perhaps surprising, given the publicity and 
educational effort of the pilot project, that only 50 
percent of the producers increased their effort to prevent 
PRV, even with subsidized costs. 
The costs of management techniques designed to prevent 
pseudorabies cannot be determined exactly since the measure 
used to prevent pseudorabies also prevent the incidence of 
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other diseases in the herd. A partial list of these costs 
is given in Table 8.13. 
Table 8.12. Subsequent measures implemented to prevent PRV 
Positive herds Nega tive herds 
Number % Number % 
Vaccination 15 37.5 4 16.0 
Serology 11 27.5 2 8.0 
More careful when 
buying breeding stock 4 10.0 2 8.0 
Disinfection 2 5.0 0 0.0 
Other 4 10.0 4 16.0 
Other Diseases and Pseudorabies 
There has been considerable interest in determining the 
impact of subclinical pseudorabies on the overall health and 
production efficiency of a herd because of the subtle but 
potentially significant economic burden such an infection 
might impose on the swine industry overall and on anyone 
producer individually. Field reports from veterinary 
practitioners and swine producers do not agree on this point 
and seem only to indicate the lack of a single uniform 
effect of subclinical pseudorabies on a herd. Basic 
research on the immunosuppressive effects of the virus on 
the host or synergy with other pathogens is on-going. To 
address this issue, herd medical history data were collected 
covering the period of January, 1982 through August, 1985. 
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Table 8.13. Estimated annual cost of preventing PRVa 
A. Isolation costs per herd 
1. Facility costs 
2. Average number of days cycle 
3. Average number of cycles 
4. Annual days in isolation 
5. Labor per day 
6. Total labor 
7. Total labor costs ($6.00 per hour) 
Total isolation costs 
B. Testing costs per herd 
1. Veterinary services 
(1.2 calls @ $16.00/call) 
2. Blood collection and testing 
(@ $6. OO/test) 
3. Labor time 
(3.35 minutes/test x 11.07) 
4. Labor costs 
($6.00 per hour) 
Total testing costs 
C. Vaccination costs C 
1. Vaccine (@ $1.25 per dose) 
2. Labor time (1.73 minutes/dose) 
3. Labor costs ($6.00 per hour) 
Total vaccination costs 
D. Total costs of isolation, 
testing and vaccination 
$158.65 b 
27.5 days 
1. 2 cycles 
33.0 days 
12 .1 minutes 
6.7 hours 
$40.20 
$198.85 
$19.20 
$66.42 
37.1 minutes 
$3.71 
$89.33 
$278.25 
385 • 1 min u te s 
$38.51 
$316.76 
$604.94 
aAssumes Marshall County average of 11.07 purchased 
animals per year. 
bDerived from the total cost of $6346.00 for the forty 
reporting herds. 
cBased on average Marshall County sow inventory of 
111.3 and vaccination two times per year. 
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Table 8.14. Diagnosed diseases (01/82 to 08/85) 
Positive herds Nega tive herds 
Number % Number % 
Leptospirosis 2 5.0 0 0.0 
Parvovirus 4 10.0 5 20.0 
TGE 15 37.5 4 16.0 
Haemophilus pneumonia 9 22.5 1 4.0 
Mycoplasma pneumonia 7 17.5 1 4.0 
Erysipelas 1 2.5 5 20.0 
Swine Dysentery 1 2.5 1 4.0 
Salmonellosis 6 15.0 2 8.0 
Other 12 30.0 3 12.0 
a. Atrophic Rhinitis 4 10.0 3 12.0 
b. Campylobacteriosis 2 5.0 0 0.0 
c. Neona tal scours 4 10.0 0 0.0 
Clinical diseases which had been diagnosed in the survey 
herds are summarized in Table 8.14. 
While there are clearly more cases of TGE and pneumonia 
due to Haemophilus and Mycoplasma in herds infected with 
pseudorabies, a causal relationship cannot be made between 
pseudorabies infection and higher levels of disease in a 
herd based on this evidence. Furthermore, the differences 
between the groups were not significant when evaluated using 
a chi-squared test at the 90 percent level. Previous 
studies have demonstrated that herd size is directly related 
to disease rates within the herd. Increasing size provides 
for a greater number of transmission events and increases 
the likelihood that a susceptible animal will be exposed to 
the pathogen. Potential transmission events (N) in a herd 
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can be calculated by the equation N = n 2 - n where In' is 
the number of animals in the herd. As reported previously 
in Table 5.2, the negative herds .in our survey reported a 
total herd average of 464.0 animals versus 1018.7 animals in 
the PRY positive herds. Therefore, a negative herd based on 
the average reported size would potentially provide for 
214,832 transmission opportunities versus 1,036,731 possible 
events in the average pseudorabies positive herd. In 
interpreting these data other confounding factors, such as 
general herd management practices, herd vaccination and 
preventive medicine programs, and the behavior of the 
pathogen in the host, must also be accounted for. 
Summary 
This section has discussed factors related to 
preventing the infection of pseudorabies in a herd and the 
costs of preventing clinical outbreaks by vaccination. 
There are few significant differences in the herd health 
practices of PRY positive and negative herds in Marshall 
County. All-in all-out management was more prevalent among 
negative herds, but these herds were also generally smaller. 
While the appropriate testing and observation of purchased 
swine may strongly reduce the risk of contracting 
pseudorabies, there were few differences in the practices of 
positive and negative herds. 
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The cost of isolating purchased swine was about $37.00 
per head, including facility and labor costs. In a typical 
Marshall County herd the annual cost of preventing 
pseudorabies by carefully controlling incoming swine was 
$287.88. If all sows are vaccinated twice annually as a 
further measure to prevent clinical outbreaks the annual 
cost would be $604.59. This cost per head is very low 
compared with the cost of the disease or the cost of cleanup 
but does not guarantee that the herd will not be infected. 
There seemed to be some slight evidence of a 
relationship between pseudorabies and other diseases, but as 
is was not statistically significant it leaves open the 
question of pseudorabies and increased susceptibility to 
other diseases. 
142 
CHAPTER IX. GOVERNMENT COSTS OF THE IOWA PROJECT 
Introduction 
The eradication protocols followed in Marshall County 
emphasized regular testing and vaccination to prevent 
clinical outbreaks and eliminate the virus from infected 
herds. Local veterinary practitioners were highly utilized 
to perform program related work. The program gained 
important efficiency and cost advantages by this policy. 
Also, advantages were realized at the most primary social 
levels by the fact that, since the veterinarians were local 
residents, the trust of project participants was more easily 
established and their cooperation more easily gained. In 
many instances, veterinarians and producers had already 
established working relationships. Producers were able to 
select the veterinarian of their choice to have project work 
done. They were able to change their selection of 
veterinarian at any time during the course of the project. 
The program was made more cost efficient by the fact 
that the veterinarians provided much of the equipment, labor 
and material required in the project, for which, of course, 
they were reimbursed. Specifically, they provided their own 
transportation and equipment for blood collection and 
vaccination. They were also responsible for handling and 
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storage of vaccine and ear tags, and provided the labor, 
equipment and postage for processing and sending blood 
samples to the veterinary diagnostic laboratory in Ames. 
The veterinary practitioners were reimbursed for their 
services at pre-established rates that have not changed over 
the course of the program: 
1. Farm calls were reimbursed at the rate of $15 per 
herd per month. Regardless of the number of calls 
made on a herd during the month, only the 
first call was paid for with project funds. 
2. Blood samples from a herd were paid at the rate of 
$2.50 each for the first 10 samples and $2.00 for 
each additional sample. 
3. Ear tags placed for the identification of tested or 
vaccinated animals were reimbursed at the rate of 
$0.05 each. 
4. Vaccine, whether administered by the veterinarian 
or the producer, was reimbursed at $1.25 per dose. 
The decision as to whom administered the vaccine 
was the producer's to make. Many producers prefer 
to vaccinate their own stock. 
An additional pilot project expense was the laboratory 
fee for testing the sera submitted for pseudorabies titers. 
All samples were tested by serum neutralization at a cost to 
the program of $1.00 per sample. 
The program costs specified above are the variable 
costs of the pilot project. The fixed costs of the project 
will be discussed later in this chapter. 
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Total Costs 
Table 9.1 summarizes the total cost for blood work and 
vaccine for the 27 month period of economic study. The 
largest single cost is vaccine, which totaled $105,552.50. 
About 70 percent of this vaccine was used in positive herds. 
Negative herds used vaccine as a preventative measure when 
they felt there was risk of neighborhood spread. As can be 
seen from the data, most of the expenditures were on herds 
in plan 3C. As discussed earlier, most herds in the county 
followed this plan, so the high expenditure is not 
surprising. The cost of serology is much higher in the 
negative herds since, although they were of a smaller size, 
there were far negative than positive herds. 
Note that the data in Table 9.1 through 9.6 are 
reported in such a way that the figures specifically 
represent the status of the herds; that is, when a positive 
herd became negative all costs accrued by it were reported 
with the negative group, and vice versa. These figures 
represent the entire program expenditures in these areas for 
all the herds in the project over the 27 month period 
encompassed by the economic study. 
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Cost Per Herd 
The average cost per herd for vaccination and blood 
work is reported in Table 9.2. As can be seen, the average 
cost for positive herds is much higher than the cost for 
negative herds, primarily due to vaccine cost. 
Since the number of positive and negative herds 
fluctuated over time, it was necessary to estimate the cost 
per herd per year by using the average number of herds in 
each group over the time interval of 27 months and computing 
the expenditures on a yearly basis. The estimated total 
variable program costs per year for the positive herds is 
$1518.76 and $265.35 for the negative herds. 
The relatively high cost noted for plan 3A results, in 
part, from the fact that the one farrow to finish producer 
to complete this plan first tried to eliminate the disease 
by isolating progeny. This initial effort on his part 
involved extensive vaccination of progeny and breeding 
stock. However, the herd was also showing clinical signs of 
Haemophilus pneumonia and a complete depopulation-
repopulation plan was settled on. 
It can be seen that the cost per herd was very small in 
the test and removal plan. As was pointed out previously, 
these producers all had very small numbers of positive pigs 
and did not vaccinate extensively. 
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Table 9.l. Vaccine, serology, tags and ve terinary services: 
total costs by calendar year 
Veterinary Serology Serology 
services @ $2.S0 @ $2.00 
1. July through December, 1983: 
Nega tive herds 280S.00 4752.50 7134.00 
positive herds 61S.00 100S.00 2912.00 
Plan 3A 30.00 SO.OO 106.00 
Plan 3B 90.00 17S.00 510.00 
Plan 3C 495.00 780.00 2296.00 
2. January through December, 1984: 
Negative herds 4620.00 5985.00 6417.00 
Positive herds 1480.00 2S05.00 4016.00 
Plan 3A 75.00 200.00 288.00 
Plan 3B 120.00 150.00 134.00 
plan 3C 1285.00 21S5.00 3594.00 
3. January through September I 1985: 
Nega tive Herds 3810.00 4642.50 S406.00 
Positive herds 1020.00 1355.00 2478.00 
plan 3A 60.00 142.50 296.00 
plan 3B 4S.00 100.00 366 .• 00 
Plan 3C 915.00 1112.50 1816.00 
Total plan 3A 16S.00 392.50 692.00 
Total plan 3B 255.00 425.00 1010.00 
Total plan 3C 2695.00 4047.50 7706.00 
Total neg herds 11235.00 15380.00 18957.00 
Total pos herds 3115.00 4865.00 9406.00 
Total all herds 14350.00 20245.00 28363.00 
Lab fees 
5468.00 
1838.00 
73.00 
325.00 
1440.00 
5597.00 
2984.00 
224.00 
127.00 
2633.00 
4563.00 
1728.00 
205.00 
223.00 
1300.00 
502.00 
675.00 
5373.00 
15628.00 
6550.00 
22178.00 
Number 
of tags 
2850 
952 
o 
202 
750 
2210 
1132 
30 
127 
975 
1615 
389 
20 
0 
369 
50 
329 
2094 
6675 
2473 
9148 
Cost 
of tags 
142.50 
47.60 
0.00 
10.10 
37.50 
110.50 
56.60 
1. 50 
6.35 
48.75 
80.75 
19.45 
1.00 
0.00 
18.45 
2.50 
16.45 
104.70 
333.75 
123.65 
457.40 
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Doses of 
vaccine 
·2420 
4988 
750 
197 
4041 
11370 
30895 
3750 
312 
26833 
11548 
23221 
1010 
152 
22059 
5510 
661 
52933 
25338 
59104 
84442 
Cost of 
vaccine 
3025.00 
6235.00 
937.50 
246.25 
5051. 25 
14212.50 
38618.75 
4687.50 
390.00 
33541.25 
14435.00 
29026.25 
1226.50 
190.00 
27573.75 
6887.50 
826.25 
66166.25 
31672.50 
73880.00 
105552.50 
Totals 
23327.00 
12652.60 
1196.50 
1356.35 
10099.75 
36942.00 
49660.35 
5476.00 
927.35 
43257.00 
32937.25 
35626.70 
1967.00 
924.00 
32735.70 
8641.50 
3207.70 
86092.45 
93206.25 
97939.65 
191145.90 
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Table 9.2. Vaccine, serology, tags and veterinary services: 
average costs per herd by calendar yeara 
Veterinary 
services 
1. July through December, 1983: 
Nega ti ve herds 17.21 
Positive herds 23.65 
Plan 3A 15.00 
Plan 3B 22.50 
plan 3C 24.75 
2. January through December, 1984: 
Nega tive herds 28.34 
Positive herds 47.74 
Plan 3A 25.00 
plan 3B 30.00 
plan 3C 53.54 
3. January through September, 1985: 
Nega tive Herds 26.25 
positive herds 37.78 
plan 3A 20.00 
Plan 3B 22.50 
Plan 3C 41.59 
Estima ted costs per herd per year: 
Nega tive herds 31. 91 
Positive herds 48.52 
plan 3A herds 26.67 
plan 3B herds 33.33 
plan 3C herds 53.28 
Serology 
@ $2.50 
29.16 
38.65 
25.00 
43.75 
39.00 
36.72 
84.17 
66.67 
37.50 
89.79 
31.96 
50.19 
47.50 
50.00 
50.57 
43.48 
76.89 
61.85 
58.33 
79.72 
Serology 
@ $2.00 
43.77 
112.00 
53.00 
127.50 
114.80 
39.37 
133.73 
96.00 
33.50 
149.75 
37.47 
91.78 
98.67 
183.00 
82.55 
53.60 
150.00 
110.08 
152.89 
154.27 
aTables 9.2 and 9.3 do not include monies spent for 
veterinary services and serology outside of Marshall County 
in ancillary studies, a total of $101.00. 
Lab fees 
33.55 
70.69 
36.50 
81. 25 
72.00 
34.34 
96.26 
74.67 
31. 75 
109.71 
31.54 
64.00 
68.33 
111.50 
59.09 
44.19 
102.64 
79.78 
99.78 
107.02 
Number Cost 
of tags of tags 
17 0.85 
37 1. 85 
o 0.00 
51 2.55 
38 1. 90 
14 0.70 
37 1.83 
10 0.50 
32 1. 60 
41 2.05 
11 0.55 
14 0.70 
7 0.35 
o 0.00 
17 0.85 
19 0.95 
39 1. 95 
8 0.40 
37 1. 85 
43 2.15 
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Doses of 
vaccine 
15 
192 
375 
49 
202 
70 
997 
1250 
78 
1118 
80 
860 
337 
76 
1003 
73 
911 
872 
90 
1032 
Cost of 
vaccine 
18.75 
240.00 
468.75 
61.25 
252.50 
87.50 
1246.25 
1562.50 
97.50 
1397.50 
100.00 
1075.00 
421. 25 
95.00 
1253.75 
91.25 
1138.75 
1090.00 
112.50 
1290.00 
Totals 
143.29 
486.84 
598.25 
338.80 
504.95 
226.97 
1609.98 
1825.34 
231.85 
1802.34 
227.77 
1319.45 
656.10 
462.00 
1488.40 
265.39 
1518.76 
1368.77 
458.68 
1686.43 
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Table 9.3. Vaccine, serology, tags and veterinary services: 
average costs per sow by calendar yeara 
Veterinary Serology Serology 
services @ $2.50 @ $2.00 
1. July through December, 1983: 
Nega tive herds 0.19 0.34 0.51 
Positive herds 0.18 0.30 0.87 
Plan 3A 0.13 0.21 0.70 
Plan 3B 0.22 0.43 1. 25 
Plan 3C 0.18 0.28 0.83 
2. January through December, 1984: 
Nega tive herds 0.31 0.36 0.32 
Positive herds 0.39 0.66 1.05 
Plan 3A 0.57 1.41 1. 96 
Plan 3B 0.29 0.37 0.33 
Plan 3C 0.40 0.67 1.11 
3. January through September, 1985: 
Nega tive Herds 0.25 0.30 0.32 
Positive herds 0.25 0.32 0.60 
Plan 3A 0.11 0.33 0.92 
plan 3B 0.18 0.40 1.46 
Plan 3C 0.26 0.32 0.52 
Estima ted costs per sow per year: 
Nega tive herds 0.33 0.45 0.51 
positive herds 0.36 0.57 1.12 
Plan 3A herds 0.36 0.87 1. 59 
Plan 3B herds 0.31 0.53 1.35 
plan 3C herds 0.37 0.56 1.09 
aTables 9.2 and 9.3 do not include monies spent for 
veterinary services and serology outside Marshall County in 
ancillary studies, a total of $101.00. Also, in Table 9.3 
costs incurred by feeder pig finishers have been removed. 
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Number Cost Doses of Cost of 
Lab fees of tags of tags vaccine vaccine Totals 
0.39 0.2 0.01 0.2 0.25 1. 69 
1.42 0.3 0.02 1.5 1.88 4.67 
0.43 0.0 0.00 6.3 7.88 9.35 
0.80 0.5 0.03 0.5 0.63 3.35 
0.52 0.3 0.02 1.5 1.88 3.71 
0.31 0.1 0.01 1.1 1. 38 2.68 
0.78 0.3 0.02 8.3 10.38 13.28 
1. 55 0.0 0.00 35.4 44.25 49.74 
0.31 0.3 0.02 0.8 1.00 2.32 
0.82 0.3 0.02 8.3 10.38 13.39 
0.28 0.1 0.01 1.4 1. 75 2.91 
0.42 0.1 0.01 5.8 7.25 8.85 
0.59 0.0 0.00 3.6 4.50 6.45 
0.89 0.0 0.00 0.6 0.75 3.68 
0.37 0.1 0.01 6.3 7.88 9.35 
0.43 0.2 0.01 1.2 1. 50 3.23 
1.17 0.3 0.02 6.9 8.63 11.86 
1.14 0.0 0.00 20.1 25.13 29.09 
0.89 0.4 0.02 0.8 1.00 4.10 
0.76 0.3 0.02 7.1 8.88 11. 67 
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Cost Per Sow 
While the cost per herd information in Table 9.2 gives 
some indication of program costs, it is biased to the extent 
that herds in different categories are of different sizes. 
On the average, positive herds are more than twice as big as 
negative herds, as was pointed out in Chapter V. Table 9.3 
reports these same costs on a per sow basis. The number of 
sows per herd for the positive herds is based on the average 
size of the herd for the appropriate year, as reported by 
the producer. These data were also used for these herds 
during the periods when they were negative. Inventory data 
for the negative herds comes from an estimate of herd size 
given by the producer at the beginning of the program. In 
establishing the cost per sow in the negative herds, only 
the inventory and costs information from the randomly 
selected 25 negative herds was used to construct the 
average. 
The costs per sow of the positive herds is larger than 
the negative herds even when adjusting for the large size of 
the positive herds. The relatively low cost per sow for 
plan 3B, test and removal, again reflects the low prevalence 
in these herds. As pointed out before, the large cost for 
plan 3A, depopulation-repopulation is partially the result 
of an initial effort to control the disease by.the one 
farrow to finish producer who used depopulated-repopulation. 
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The estimated cost of vaccination per sow per year of $8.88 
by plan 3C producers reflects the cost of vaccination for 
progeny and not simply the vaccination of breeding animals. 
Costs for Herds Eliminating Pseudorabies 
While the previous tables have reported on costs 
incurred by all producers of a particular status, Table 9.4 
reports the costs incurred in the cleanup effort by those 
herds that successfully eradicated pseudorabies by September 
1985. Within their respective eradication protocols, the 
costs per sow for these herds are much lower than the plan 
average. This is the result of several factors whose net 
effect in this group was that these herds attained negative 
status apace. Among these crucial factors are producer 
motivation and ability to effectively follow through on the 
the letter and intent of the elimination plan, prevalence 
and incidence of PRY in the herd, and the availability of 
production facilities conducive to inhibiting the spread of 
PRY in the herd. 
The high cost for plan 3A, depopulation-repopulation, 
is as explained previously. The average cost per sow of 
$12.15 for the producers in plan 3C, controlled vaccination 
with offspring segregation, is encouraging for future 
efforts. 
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Table 9.4. Vaccine, serology, tags and veterinary services: 
average costs of successful herd cleanup per sow 
and per herda 
Total expenditures plan 3Ab 
Per herd (N=4) 
Per sow (N=167) 
Total expenditures plan 3Bc 
Per herd (N=5) 
Per sow (N=47l) 
Total expenditures plan 3Cd 
Per herd (N=14) 
Per sow (N=1697) 
Totals for cleanup 
Average per herd (N=23) 
Average per sow (N=2335 
Veterinary 
services 
165.00 
41. 25 
0.88 
255.00 
51.00 
0.54 
1255.00 
89.64 
0.74 
1675.00 
72.83 
0.72 
Serology 
@ $2.50 
392.50 
98.13 
2.23 
425.00 
85.00 
0.90 
1810.00 
129.29 
1.07 
2627.50 
114.24 
1.13 
Serology 
@ $2.00 
690.00 
172.50 
4.56 
1010.00 
202.00 
2.14 
2984.00 
213.14 
1. 76 
4684.00 
203.65 
2.01 
aCosts incurred by feeder pig finishers have been 
removed to determine costs per sow. 
b Plan 3A Depopulation-repopulation. 
cPlan 3B Test and removal. 
d Plan 3C Controlled vaccination with offspring 
segrega tion. 
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Number Cost Doses of Cost of 
Lab fees of tags of tags vaccine vaccine Totals 
502.00 50 2.50 5510 6887.50 8639.50 
125.50 ·13 0.65 1378 1722.50 2160.53 
3.17 0.0 0.00 45.9 57.41 68.25 
675.00 329 16.45 661 826.25 3207.70 
135.00 66 3.30 132 165.00 641.30 
1.43 0.7 0.04 1.4 1. 75 6.80 
2200.00 1079 53.60 9780 2225.00 20527.60 
157.14 77 3.85 699 873.75 1466.81 
1.30 0.6 0.03 5.8 7.25 12.15 
3377.00 1451 72.55 15951 9938.75 32374.80 
146.83 63 3.15 694 867.50 1408.20 
1.45 0.6 0.03 6.8 8.50 13.83 
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Cost for Herds with Clinical Versus Subclinical Disease 
The cost to eradicate pseudorabies may be higher in 
herds that experience clinical outbreaks of pseudorabies due 
to vaccination costs during outbreaks and possibly higher 
numbers of infected animals. The cleanup cost per sow in 
herds with clinical outbreaks is about twice that of herds 
that have subclinical disease. Of the sixteen herds 
experiencing clinical outbreaks, six had outbreaks during 
the pilot project. These figures are presented in Table 
9.5. 
Administrative Costs 
While the costs reported earlier in this chapter vary 
as the number of herds and animals in the project change, 
the administrative cost of the program are fixed and do not 
vary as more animals are tested, vaccinated, etc. The 
administrative costs of the program are reported in Table 
9.6. The total cost over the entire reporting period is 
$152,654.26. This includes the cost of the personnel needed 
to conduct this economic survey over the 27 month period. 
The major costs were for personnel to supervise the program, 
monitor the herd plans and record relevant information. The 
amount of time spend by personnel of Iowa State University 
and APHIS in monitoring herd plans and advising program 
personnel is not included in these figures. 
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Table 9.5. Vaccine, serology, tags and veterinary services: 
comparison of costs in herds with clinical PRV 
versus herds with subclinical PRVa 
Veterinary Serology Serology 
services @ $2.50 @ $2.00 
Totals for clinical herds 1645.00 2602.50 5386.00 
Per herd (N=16) 102.80 162.66 336.63 
Per sow (N=2209) 0.74 1.18 2.44 
Total for subclinical herds 1470.00 2262.50 4020.00 
Per herd (N=24) 61. 25 94.27 167.50 
Per sow (N=25l0) 0.56 0.85 1. 55 
Estima ted costs per year: 
Clinical per herd 45.69 72.29 149.61 
Clinical per sow 0.33 0.52 1.08 
Subclinical per herd 27.22 41.90 74.44 
Subclinical per sow 0.25 0.38 0.69 
aCosts incurred by feeder pig finishers have been 
removed to determine costs per sow. 
Lab fees 
3645.00 
227.81 
1.65 
2905.00 
121. 04 
1.11 
101. 25 
0.73 
53.80 
0.49 
Number 
of tags 
1337 
84 
0.6 
1136 
47 
0.4 
37.33 
0.27 
21.04 
0.18 
Cost 
of tags 
66.85 
4.20 
0.03 
56.80 
2.37 
0.02 
1.87 
0.01 
1.05 
0.01 
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Doses of Cost of 
vaccine vaccine 
40647 50808.75 
2540 3175.00 
18.4 23.00 
18457 23071.25 
769 961. 25 
7.4 9.25 
1128.89 1411.11 
8.18 10.22 
341.78 427.22 
3.29 4.11 
Totals 
64154.10 
4009.10 
29.04 
33785.55 
1407.68 
13.34 
1781. 82 
12.91 
625.63 
5.93 
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Table 9.6. Administrative costs of the Iowa pilot project 
Federal year 1983: 
Salaries 
Vehicle expense 
Travel expense 
Printing 
CT and secretary 
Economic study 
Time allocated by 
sta te personnel 
Subtotal 1983 
Indirect costs (14.91%) 
Total 1983 
Federal year 1984: 
Salaries 
Vehicle expense 
Travel expense 
Printing 
CT and secretary 
Economic study 
Time allocated by 
sta te personnel 
Subtotal 1984 
Indirect costs (14.91%) 
Total 1984 
Federal year 1985: 
Salaries 
Vehicle expense 
Travel expense 
Printing 
CT and secretary 
Economic study 
Time allocated by 
sta te personnel 
Subtotal 1985 
Indirect costs (14.91%) 
Total 1985 
Federal 
6849.79 
553.36 
15.21 
135.50 
523.64 
8077.50 
1204.36 
9281. 86 
Federal 
31341.03 
26895.00 
59236.03 
8682.99 
66919.02 
Federal 
30889.02 
2333.59 
729.88 
33952.49 
5062.32 
39014.81 
State 
3882.48 
3882.48 
578.87 
4461. 35 
Sta te 
2355.61 
751.35 
194.12 
11279.78 
14571.41 
2172.59 
16744.00 
State 
196.48 
13930.42 
14126.90 
2106.32 
16233.22 
Total 
11959.98 
1783.23 
13743.21 
Total 
72807.44 
10855.58 
83663.02 
Total 
48079.39 
7168.64 
55248.03 
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Summary 
The total government costs of the program though 
September 1985 are $343,800. About 56 percent of this is 
for direct variable costs such as blood testing and vaccine 
while the remainder is for personnel to direct, monitor and 
collect information on the program. About 31 percent of 
total cost is for vaccine used by program participants. 
Future programs may be able to reduce costs significantly by 
restricting the amount of vaccine provided by the program, 
subsidizing a percentage of the vaccine rather than covering 
the entire cost, or eliminating free vaccine from the 
project altogether. Although the number of sows in Marshall 
County has varied somewhat over the program period, a per 
sow cost of about $31.25 was estimated for the period 
covered by the economic study. 
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CHAPTER X. COSTS AND BENEFITS OF PSEUDORABIES ERADICATION 
Introduction 
The costs of pseudorabies to the pork industry depend 
on the losses due to clinical outbreaks, the frequency of 
such clinical losses, subclinical losses and the effects of 
selling restrictions. The costs associated with preventing 
pseudorabies or reducing the likelihood of clinical symptoms 
must also be included in the net cost of pseudorabies to the 
pork industry. 
Looking at the industry as a whole, the costs of 
clinical pseudorabies occur over a long time horizon and 
with no predictable pattern. A producer may expect anywhere 
from months to many years between clinical outbreaks. 
Furthermore, the measures taken to prevent pseudorabies are 
of less than 100 percent efficacy. Measures such as 
restricting access to production facilities and controlling 
pig movement reduce, but do not eliminate, the chance of an 
outbreak. Vaccination, on the other hand, will suppress the 
clinical expression of the disease but can not prevent the 
infection of animals exposed to the virus. Given the long 
time periods involved and the stochastic nature of 
outbreaks, an expected discounted net present value of 
disease costs seems to be the best measure of producer 
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welfare. 
The cost of cleanup in individual herds is documented 
in Chapters VII and IX of this report. The producer costs 
on a per sow basis are assumed representative of costs for 
most herds in Iowa, with the caveat that the last group of 
herds to clean up will probably have costs toward the high 
end of the scale, or higher. 
Estimating the Cost of Pseudorabies to Iowa Producers 
The cost of PRV to the individual producer 
The data in Chapter VI of this report estimate the cost 
of a clinical outbreak of pseudorabies based on the 
information provided by Marshall County producers. These 
data, previously given in Table 6.25, are repeated in Table 
10.1 for reference. 
The data show a cost range of $22.20 to $39.55 per sow 
for a clinical outQreak in a herd. The feeder pig producer 
losses, listed under "replacement" costs, apply to farrow to 
finish producers who replace lost animals with purchased 
feeder pigs and thereby reduce the costs imposed by fixed 
costs of production. Since most producers are not able or 
willing to replace lost animals with purchased feeder pigs 
and most producers can rebreed sows that experience 
reproductive failure, the $36 figure reported {s probably 
the best measure of producer loss. 
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Table 10.1. Average cost of a clinical PRV outbreak per sow 
Type of loss 
Abortion 
Stillbirths/mummies 
Pigs on sow 
Growers/finishers 
Failure to farrow (case I)a 
Failure to farrow (case II)b 
Failure to settle (case I)a 
Failure to settle (case II)b 
Backward pigs 
Total I 
Total II 
Cost per sow ($) 
Non-replacement Replacement 
9.16 
6.79 
18.02 
0.23 
2.16 
0.82 
2.88 
0.58 
0.2917 
39.55 
35.90 
5.83 
4.28 
10.58 
0.14 
1. 27 
0.80 
1. 27 
0.57 
23.38 
22.20 
aIn case I, a sow that fails to farrow or settle is 
sold and not replaced until the group of which she is a part 
is ready for rebreeding following farrowing. 
bIn case II, a sow that fails to farrow or settle is 
immediately rebred, or a replacement bred to replace her. 
The cost of PRV to the seedstock producer 
This information is also presented in Chapter VI and 
reviewed here because of its relevance to the present topic. 
Information used in estimating the cost of an outbreak 
of pseudorabies to a seedstock producer was provided by 
producers whose breeding herd averaged 99.7 sows and gilts, 
and in which production averaged 2.1 litters per sow per 
year. Estimates of clinical losses during the course of an 
outbreak were based on the information from Marshall County 
producers because such information was not available from 
the seedstock producers themselves. Estimated costs of an 
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outbreak are between $120 and $145 per sow, as previously 
given in Table 6.27, and reiterated in Table 10.2. 
Table 10.2. Average per sow cost of a pseudorabies 
outbreak to a seedstock producer 
Type of loss 
Abortion 
Stillbirths/mummies 
Pigs on sow 
Growers/finishers 
Failure to farrow (case I) 
Failure to farrow (case II) 
Failure to settle (case I) 
Failure to settle (case II) 
Backward pigs 
Total I 
Total II 
Cost per 
sow ($) 
37.63 
23.38 
56.64 
0.66 
9.75 
1.05 
17.12 
0.72 
0.29 
145.47 
120.38 
a ln case I, a sow that fails to farrow or settle is 
sold and not replaced until the group of which she is a part 
is ready for rebreeding following farrowing. 
bIn case II, a sow that fails to farrow or settle is 
immediately rebred, or a replacement bred to replace her. 
In addition to clinical losses, losses are sustained by 
all infected seedstock herds in the form of prohibitions 
against selling breeding animals. Reviewing the information 
presented in Chapter VI, each litter "is expected to wean 
8.21 pigs. Of these, 2.36 are sold as breeding gilts, 2.18 
as boars and 3.67 as market hogs. Breeding stock is priced 
at $400 for boars and $196 for gilts. These values were 
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provided by the seedstock producers themselves. Market hogs 
are priced at $45 per hundredweight as per 1984 prices. 
Given this information, and assuming that all animals 
normally sold as breeding stock are marketed as fat hogs, 
the costs of sales restrictions to a seedstock producer are 
$864.67 per litter. The statewide average period of sales 
restrictions is not known. Among the small sample of 
seedstock producers in the economic study, it took an 
average of 16 months to be released from quarantine for the 
seven seedstock producers who cleaned up, with a mode of 10 
months: two producers remained quarantined at the time the 
survey was done. Sales restrictions will be assumed to last 
for 12 months for the purpose of estimating costs. 
The Probability of a Herd Becoming Infected 
Reviewing the discussion in Chapter IV, information in 
regard to prevalence or incidence rates is not well 
documented outside of Marshall County or for the state as a 
whole. For lack of stronger data, the figures from Marshall 
County are used to extrapolate epidemiological rates to the 
state level. Since the population on which these rates are 
based is not necessarily representative of the state as a 
whole, the results must be interpreted with caution. 
The initial herd prevalence rate of pseudorabies in 
Marshall County was calculated as 14.6 percent and the 
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incidence rate as 3.72 percent per year. The breakdown on a 
statewide level among farrow to finish, feeder pig producers 
and seedstock producers is given .in Table 10.3. The percent 
estimates of swine producers by type of operation were 
verbally provided by the Iowa Pork Producers Council. 
Table 10.3. Calculating prevalence and incidence in Iowa 
Iowa swine herds by type of production 
80% Farrow to finish 
and/or feeder pig producers 
5% Seedstock producers 
15% Feeder pig finishers 
Total number of herds in Iowa 
30,400 
1,900 
5,700 
38,000 
Prevalence and incidence in Iowa 
Marshall 
County % 
Iowa herds 
at risk Total herds 
Prevalence 
Incidence per year 
14.6 
3.72 
38,000 
32,452 
5,548 
1,207 
Thus, of the 38,000 swine herds in Iowa, 5,548 are 
estimated to be infected at present. Removing these 5,548 
infected herds from 38,000 leaves 32,452 pseudorabies-free 
herds, 1,207 of which are predicted to become infected 
annually. Based on the data from Marshall County, it would 
be expected that 42.5 percent (513) of the 1,207 herds 
infected annually would have clinical losses from 
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pseudorabies at some time. 
In addition, a certain percent of infected herds will 
rebreak with clinical signs. HoW frequently rebreaks occur 
could not be discerned from the Marshall County study or 
from the analysis of the state quarantine files. Many 
factors can interact to promote the recurrence of outbreaks 
in infected herds: the vigilance of the producer in 
maintaining protection by vaccination, the size of the herd, 
the separation of age groups of swine, the level of stress 
in the herd, management practices, and other variables which 
interact in the environment-agent-host triad. If 8 percent 
(444) of the infected herds experience rebreaks annually, 
the number of clinical outbreaks in Iowa per year would be 
estimated at 957. 
The expected net present cost of clinical pseudorabies 
is a means to express the value of a clinical outbreak 
sometime in the future in present value terms. From the 
data in Table 10.3, we can estimate the risk of clinical 
losses for two groups of swine herds, pseudorabies-free and 
infected. 
Annually, 513 out of 32,452 "clean" herds are predicted 
to become infected and have clinical losses. Therefore, the 
average uninfected herd would be predicted to have an 
outbreak every 63.2 (32,452/513) years. Given .this figure, 
three scenarios can be valued based on the predicted 
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frequency of clinical losses in the typical pseudorabies-
free herd: case one, the present value of an outbreak to a 
producer if his herd experiences .an outbreak this year and 
every 63.2 years thereafter, case two, the present value if 
a herd has an outbreak 31.6 years from now ~nd every 63.2 
years thereafter, and case three, the present value if the 
first outbreak is 63.2 years from now and then every 63.2 
years. Case two could be conveniently thought of as the 
case most representative of the pseudorabies-free herd on a 
statewide basis. 
Among the infected herds, 8 percent were estimated to 
experience rebreaks annually. This is equivalent to saying 
that the typical herd in this group will sustain clinical 
losses every 12.5 years. Just as described above, the 
expected net present value of losses to this group can be 
estimated in the context of three scenarios: case one, the 
present value of an outbreak if the first outbreak occurs 
this year and every 12.5 years after that, case two, the 
present value is the first outbreak occurs 6.25 years from 
now and every 12.5 years thereafter, and case three, the 
present value if the first outbreak occurs 12.5 years from 
now and reoccurs each 12.5 years. Note that seedstock 
producers will not have rebreaks as they must be 
pseudorabies negative to be seedstock producers. 
The net present values for these two groups are 
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Table 10.4. Expected net present cost per sow of clinical 
pseudorabies to an individual swine producer 
Pseudorabies-free herdsa 
Discoun t ra te = 6% Discount rate = 10% 
Case Case Case Case Case Case 
LOss/sow one two three one two three 
22 22.57 3.58 0.57 22.05 1. 08 0.05 
23 23.59 3.74 0.59 23.05 1.13 0.06 
36 36.93 5.85 0.93 36.09 1. 78 0.09 
40 41.03 6.51 1.03 40.09 1.97 0.10 
120 123.10 19.52 3.10 120.29 5.92 0.29 
Pseudorabies infected herdsb 
Discoun t . ra te = 6% Discount rate = 10% 
Case Case Case Case Case Case 
Loss/sow one two three . one two three 
22 42.53 29.55 20.53 31.60 17.41 9.60 
23 44.46 30.89 21.46 33.04 18.21 10.04 
36 69.59 48.35 33.59 51. 71 28.50 15.71 
40 77.32 53.72 37.32 57.45 31. 67 17.45 
apseudorabies-free herds: in case one, a clinical 
outbreak occurs this year and every 63.2 years thereafter. 
In case two, the first outbreak occurs in 31.6 years, then 
every 63.2 years, and in case three, the first outbreak 
occurs in 63.2 years and each 63.2 years thereafter. 
bPseudorabies-infected herds: in case one, a clinical 
outbreak occurs this year and every 12.5 years thereafter. 
In case two, the first outbreak occurs in 6.25 years, then 
every 12.5 years, and in case three, the first outbreak 
occurs in 12.5 years and each 12.5 years thereafter. 
presented in Table 10.4 with discount rates of 6 percent and 
10 percent. Clinical losses per sow are taken ·from Tables 
10.1 and 10.2. Feeder pig producer losses per sow are 
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estimated at $22 to $23, farrow to finish losses per sow at 
between $22 and $40, although $36 is felt to be the most 
accurate value for the typical producer, and seedstock 
clinical losses per sow are valued at $120. 
The losses in Table 10.4 are from clinical outbreaks 
only and do not include selling restrictions. Sales 
restrictions are imposed on seedstock producers and feeder 
pig producers. Feeder pigs sales from PRV infected herds 
are restricted to quarantined facilities only. The 
resultant reduction in sales opportunities imposes a cost, 
but no data were available to estimate this figure. 
The losses to a seedstock producer resulting from sales 
restrictions are imposed upon a PRV positive herd whether 
the infection is clinical or subclinical. The expected net 
present cost of sales restriction is given in Table 10.5 
using the same time parameters used in Table 10.4 for 
uninfected herds: present value of the loss if it occurs 
this year and then every 63.2 years, if it occurs in 31.6 
years and then every 63.2 years, and if occurs in 63.2 years 
and every 63.2 thereafter. 
The net present cost per sow in Table 10.5 is based on 
the assumption that the producer has the disease for one 
year at full production. As discussed in Chapter VI, sows 
are farrowed 2.1 litters per year and selling restrictions 
are estimated to cost $864.67 per litter, or $1815.81 per 
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sow annually. These costs will usually be confounded by the 
cost of cleanup and possibly by downtime. They are reported 
here to give an idea of what the selling restrictions cost, 
not what the disease in total actually costs seedstock 
producers. It is clear from the figures in Table 10.5, 
however, that sales prohibitions are extremely costly to the 
seedstock' producer. 
Table 10.5. Expected net present cost of sales restrictions 
per sow to a seedstock producer 
Discoun t rate = 6% 
Case Case Case 
Loss/sow onea two three 
864.67 per Ii tter 886.98 140.69 22.31 
1815.81 per year 1862.67 295.44 46.86 
Discount rate = 10% 
Case Case Case 
Loss/sow onea two three 
864.67 per Ii tter 866.77 42.65 2.10 
1815.81 per year 1820.22 89.56 4.41 
a In case one, a clinical outbreak occurs this year and 
every 63.2 years thereafter. In case two, the first 
outbreak occurs in 31.6 years, then every 63.2 years, and in 
case three, the first outbreak occurs in 63.2 years and each 
63.2 years thereafter. 
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The Cost of Cleanup for the Individual Producer 
A detailed account of the method by which the cleanup 
costs in Marshall County were calculated and the costs 
themselves were given in Chapter VII. The total cost, that 
is, producer costs plus program costs, entail all the costs 
that an individual producer would have to bear if he were to 
attempt herd cleanup on his own, i.e., serological testing, 
tagging and vaccine costs. Total cleanup costs range from 
$8.79 per sow for test and removal, plan 3B, to $203.65 per 
sow for depopulation-repopulation, plan 3C. The weighted 
average of total cleanup costs based on the 2288 sows in the 
herds in Marshall County that cleaned up, excluding feeder 
pig finishers, is $42.58 per sow. Removing the costs borne 
by the program, the weighted average cost of cleanup to the 
producer is $29.01 per sow • 
. An important consideration for the individual producer 
contemplating a cleanup program is the fact that 
successfully eliminating the virus from the herd does not 
reduce whatsoever the risk of the clean herd becoming 
reinfected sometime in the future. On that basis, it would 
be expected that herds in areas relatively more free of 
pseudorabies would be more likely to decide to attempt 
cleanup, and herds in areas relatively less free of 
pseudorabies would not. 
Balanced against the cost of cleanup and the risk of 
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reinfection is the cost of vaccination. Pseudorabies 
vaccine has been shown to be effective in controlling 
clinical signs in infected animals. Two doses per sow per 
year are effective in protecting the sow and her pigs. In a 
100 sow herd, with the veterinarian making two calls during 
the year to vaccinate all the sows and charging $15 per call 
and $1.25 per dose of vaccine, this protection could be 
maintained at a cost of $2.80 per sow per year. In fact, 
most producers would vaccinate the sows themselves, rather 
than employ a veterinarian, and would purchase the vaccine 
for less than one dollar a dose, making the cost about $2.00 
per sow per year. Given a 10 percent discount rate, this 
means that the net present cost of vaccinating forever is 
$20 per sow. 
Assuming the $36 per sow per outbreak cost, for the 
average Iowa pseudorabies negative farrow to finish herd the 
net present value of not vaccinating and sustaining 
occasional outbreaks, as discussed under case two and the 10 
percent discount rate (Table 10.4) would be $1.78 per sow. 
If the .producer elects to vaccinate, the $20 in present 
value vaccination costs would be included for a total net 
present cost of $21.78 per sow. 
For herds that are infected, the case two cost is 
$28.50 per sow plus $20 for vaccination costs for a total 
net present cost of $48.50. 
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Among all herds that achieved cleanup, the average cost 
of eradicating PRY in Marshall County was $42.58 per sow. 
The cost paid by producers was $29.01. Thus, there would 
seem to be an economic incentive to clean up for an infected 
commercial swine producer. 
Different assumptions in the frequency at which 
outbreaks are expected to occur will change this benefit 
cost analysis and will also be reflected in producer 
behavior. For example, in pseudorabies negative herds, if a 
producer expects that case one is more likely, a clinical 
outbreak this year and every 63.2 years thereafter, it will 
pay to vaccinate and avoid the $36.09 per sow in clinical 
losses. But if case three is considered more realistic, an 
outbreak in 63.2 years and every 63.2 years thereafter for a 
net present value of $0.09, the producer will be better off 
not vaccinating. The producer's perception of the 
prevalence of PRY in his own area and herd management 
philosophy will affect this decision. In the same way, if 
rebreaks occur more frequently than predicted, then herd 
cleanup is further justified economically; if less 
frequently, the reverse holds. 
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The Overall Cost of PRY to the Swine Industry in Iowa 
Calculating the cost of PRY to the swine industry in 
Iowa is complicated by the fact that the Iowa swine industry 
itself is rapidly changing. In 1974, 66,000 producers 
marketed almost 19 million hogs. 39 In 1984, 40,000 
producers marketed more than 22 million animals. 41 This 
volatility in the industry and the lack of current data as 
to the number, type and size of herds makes estimates of 
these parameters necessary. This, of course, also implies 
that the final estimated cost figure must be interpreted 
judiciously. Such an estimate will continue to change as 
the industry changes. Officials at the Iowa Pork Producers 
Council estimate the present number of Iowa swine producers 
at 38,000. Of these, an estimated 5 percent are seedstock 
producers, 15 percent feeder pig finishers and 80 percent 
farrow to finish and/or feeder pig producers. 
Breeding herd size must also be established to estimate 
the costs at the state level. The average size of the 
seedstock herds participating in the economic study was 99.7 
sows and gilts. The average size of the breeding herds 
among the Marshall County commercial producers was 111.3. 
Both of these numbers are probably higher than the statewide 
average. 
A "best guess" number for average breeding herd size 
for all commercial producers in Iowa may be arrived at by 
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using the 1984 production data for the state. During 1984, 
producers farrowed 2.895 million sows 22 and we would expect 
that production be maintained at about that level for the 
purpose of this estimation. Each female in the breeding 
herd is estimated to farrow an average of 1.5 litters per 
year by assuming that each year 25 percent of the sows are 
replaced with gilts, who will only farrow once their first 
year, and presuming that reproductive failures and 
management inefficiency will further reduce the average. As 
previously explained, it is estimated that there are 32,300 
breeding herds in the state. This figure excludes the 15 
percent that are feeder pig finishers. Therefore, a 
breeding herd average of 59.75 sows and gilts is estimated: 
2.895 X 10 22 litters per year divided by 1.5 farrowings per 
reproductive female per year divided by 32,300 herds. 
The information from Marshall County seems to support 
these calculations. The Marshall County average breeding 
herd size can be estimated using the assumptions given above 
and the result compared to the figure established using the 
data provided by the participants in the economic study. 
Using the data presented in Table 3.1 and the identical 
assumptions, the calculations are as follows: 26,900 
females farrowed per year divided by 1.5 farrowings per 
breeding female per year divided by 152 herds. The result 
is 118.0 sows and gilts, compared to the overall survey 
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average of 108.6 sows and gilts among the 65 herds 
participating in the economic study. 
The number of herds infected in the sta te per year has 
already been discussed above and in Chapter III. This 
estimate, with feeder pig finishers removed, is presented in 
Table 10.6 with the clinical costs and losses due to sales 
restrictions and the total estimated annual cost of 
pseudorabies to the swine industry in Iowa. A breeding herd 
size of 60 sows and gilts is used to estimate these costs 
for both commercial producers and seedstock producers. 
Total annual costs are given both including and 
excluding the costs of sales restrictions to seedstock 
producers for the reason that it can be argued that sales 
lost to one seedstock producer will be recovered by another 
seedstock producer in the state, and therefore, will not be 
lost to the industry or the seedstock producers as a group. 
Nonetheless, the sales restriction figure dramatically 
emphasizes the economic impact of pseudorabies on individual 
infected seedstock producers. 
Actual vaccine and serological testing costs are not 
documented. Vaccine costs are estimated by assuming that 40 
percent of the approximately 1,700,000 sows in the state 
will be vaccinated twice each year at a vaccine cost of 
$1. 00 pe r dose. 
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Table 10.6. Estimated annual costs of PRV in Iowa 
Estimated herds infected annually by type and loss 
SSa 
FF/FPpb 
Type 
SS 
FF/FPP 
Type 
SS 
FF/FPP 
Percent 
No. herds with 
sales losses 
No. herds with 
clinical losses 
5.88% 
94.12 % 
71.0 30.2 
926.S 
Estimated losses per sow 
Sales loss per 
sow per year 
ISIS 
Estima ted annual 
Total sales 
loss per year 
7,731,900 
Clinical loss 
per sow per outbreak 
120 to 145 
22 to 40 
production losses 
Total clinical 
loss per year 
217,440 to 
1,223,376 to 
262,740 
2,224,320 
Production costs incurred by PRY 
Vaccine 
Serology 
Total annual cost 
Cost 
1,360,000c 
193,SOOd 
Excluding sales restrictions 
Including sales restrictions 
2,994,616 to 4,040,S60 
10,726,516 to 11,772,760 
aSS (Seedstock producer) 
bFF/FPP (Farrow to finish/feeder pig producer) 
cAssumes that 40% of the sows in the state are 
vaccinated twice each year. 
dAssumes that each of the 32,300 herds buys one 
breeder each year tha t is tested for PRV a t a cost of $6.00. 
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Table 10.7. Expected net present value of annual costs 
of PRV to tl"e Iowa swine industry 
Discount rate = 6% 
Annual production losses 
Sales restrictions 
Clinical losses 
Prevention and control 
Vaccine 
Serology 
Total net present cost 
Excluding sales restrictions 
Including sales restrictions 
Discoun t ra te = 
Annual production losses 
Sales restrictions 
Clinical losses 
Prevention and control 
Vaccine 
Serology 
Total net present cost 
Excluding sales restrictions 
Including sales restrictions 
128,865,000 
24,013,600 to 41,451,000 
28,333,333 
3,230,000 
55 to 73 million 
184 to 201 million 
10% 
77,319,000 
14,408,816 to 24,870,600 
17,000,000 
1,930,800 
29 to 40 million 
107 to 117 million 
Serological costs are estimated by assuming that each 
of the 32,300 seedstock and commercial producers will 
purchase an average of one boar per year and that it will be 
tested for pseudorabies, as prescribed by law, at a cost of 
$6.00. 
The net present value of the annual costs of 
pseudorabies to the swine industry in Iowa is given in Table 
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10.7 using discount rates of 6 percent and 10 percent. At a 
10 percent discount rate, the total cost of pseudorabies is 
between 29 and 40 million dollars, excluding costs incurred 
by sales restrictions. If these costs are included, the 
cost is between 107 and 117 million dollars. 
Cost of Cleanup to the State 
The government fixed costs in this study are for the 
specific program followed in Marshall County. It must be 
borne in mind that the Marshall County project was 
experimental in nature and these costs would differ if a 
more extensive program were implemented, depending on the 
exact structure of such a program. The program variable 
costs would vary somewhat depending on any changes made in 
the project design. For example, program costs for 
vaccination in a statewide program would be reduced if 
vaccine were subsidized at less than 100 percent of the 
cost, or eliminated from the program altogether. 
Serological costs would be reduced if testing were done 
based on different statistical parameters. That is, in 
Marshall County, serological sampling was based on a 95 
percent probability of detecting 10 percent infection on one 
herd test. There is no evidence to suggest that any 
infected herd was not detected or that any infeOcted herd 
declared pseudorabies free was, in fact, still infected 
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using these statistical parameters. Given the apparent 
efficiency of this testing schedule, any further multiple 
testing of herds on an area basis could perhaps be done on a 
less stringent basis with equal success and at a great 
savings in cost. 
Summary 
Chapter VI of this report estimated the cost of a 
clinical outbreak of pseudorabies on the basis of the 
information provided by participants in the Marshall County 
pilot project. The data are reviewed here for convenience. 
Marshall County swine producers reported a cost range 
of $22.20 to $39.55 per sow for a clinical outbreak, with 
$23.00 per sow for feeder pig producers and $36.00 per sow 
for farrow to finish operations most representative of the 
typical producer. No losses were documented in Marshall 
County for feeder pig finishers. Costs of an outbreak to 
seedstock producers was estimated at between $120 and $145 
per sow. In addition, restrictions on the sale of breeding 
animals cost seedstock producers $864.67 per litter or 
$1815.81 per sow annually. 
There are currently about 38,000 swine herds in Iowa. 
Using the prevalence and incidence rates from Marshall 
County, 5,548 of these herds are estimated to be infected at 
present. Of the remaining 32,452 herds, 1,207 are expected 
to become infected each year, and 513 of these will have 
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clinical losses from pseudorabies. A certain percent of 
infected herds will have more than one clinical outbreak of 
pseudorabies. If 8 percen t of the infected herds rebreak 
each year, the total number of clinical outbreaks in the 
state would be estimated at 957 annually. 
Net present cost is a means to value future costs in 
terms of present value. Important factors in calculating 
net present cost are: when the event will first occur, the 
estimated frequency of the event thereafter, and the 
discoun t ra te. In this chapter, the net present cost of 
future clinical outbreaks was estimated for two infected 
groups: newly infected herds experiencing the first 
clinical outbreak and infected herds having a repeat 
outbreak. Different frequency rates were assigned to each 
group and the net present value was calculated at discount 
rates of 6 percent and 10 percent. 
The average uninfected swine herd is predicted to have 
an outbreak on the average of every 63.2 years. Using the 
outbreak cost of $36 per sow estimated for a farrow to 
finish producer and a discount rate of 10 percent, the net 
present value of a future outbreak is dependent on when the 
first outbreak occurs. If the first outbreak occurs this 
year and every 63.2 years thereafter, the net present value 
is 36.09 per sow. If the first outbreak occurs 31.6 years 
from now and every 63.2 years after that, the net present 
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value is $1.78 per sow, and if the first outbreak occurs 
63.2 years from now and repeats every 63.2 years then the 
value is $0.09 per sow. 
The same assumptions can be used to determine the net 
present value of an outbreak to other pseudorabies-free 
herds and sales restrictions to a seedstock producer. These 
data are shown in Table 10.8. 
The methodology differs for pseudorabies infected herds 
because as a group they are predicted to experience clinical 
losses more frequently: on an average of once every 12.5 
years. The present net cost per sow for this group is also 
tabulated in Table 10.8. 
Another cost consideration for producers is vaccine. 
Pseudorabies vaccines are effective in controlling outbreaks 
and preventing clinical losses. Given that the cost to 
vaccinate is about $2.00 per sow per year, at a 10 percent 
discount rate the net present value of vaccinating "forever" 
is $20 per sow. 
Chapter VII detailed the method by which cleanup costs 
in the Marshall County Eradication Pilot Project were 
calculated. The weighted average of the total cleanup 
costs, excluding feeder pig finishers, is $42.58 per sow, of 
which $29.01 was producer costs. 
Given these frequency parameters of infection and 
clinical outbreaks, a producer's decision to clean up 
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Table 10.8. Expected net present cost per sow of PRY 
by type of swine operation at 10% discount rate 
Pseudorabies-free herdsa 
Clinical loss per sow 
by type of operation 
Feeder pig producer 
Farrow to finish producer 
Seedstock producer 
Cost of sales 
restrictions 
Seedstock producer 
per Ii tter 
per sow per year 
Case 
one 
23.05 
36.09 
120.29 
Case 
one 
866.77 
1820.22 
Case 
two 
1.13 
1. 78 
5.92 
Case 
two 
42.65 
89.56 
Pseudorabies infected herds b 
Clinical loss per sow 
by type of swine operation 
Feeder pig producer 
Farrow to finish producer 
Case 
one 
33.04 
51. 71 
Case 
two 
18.21 
28.50 
Case 
three 
0.06 
0.09 
0.29 
Case 
three 
2.10 
4.41 
Case 
three 
10.04 
15.71 
apseudorabies-free herds: in case one, a clinical 
outbreak occurs this year and every 63.2 years thereafter. 
In case two, the first outbreak occurs in 31.6 years, then 
every 63.2 years, and in case three, tne first outbreak 
occurs in 63.2 years and each 63.2 years thereafter. 
bPseudorabies-infected herds: in case one, a clinical 
outbreak occurs this year and every 12.5 years thereafter. 
In case two, the first outbreak occurs in 6.25 years, then 
every 12.5 years, and in case three, the first outbreak 
occurs in 12.5 years and each 12.5 years thereafter. 
or not to clean up, and whether or not to vaccinate can be 
rationalized in terms of present net cost. Fo~ the 
individual pseudorabies-infected farrow to finish herd, the 
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case two cost is $28.50 per sow plus $20 per sow for 
vaccination costs for a total net present cost of $48.50. 
Comparing this figure with the $42.58 per sow eradication 
cost in Marshall County, herd cleanup is justifiable as long 
as reinfection does not occur since reinfection entails both 
disease costs and cleanup costs. The implication, then, is 
that for areas with a relatively high risk of infection, the 
individual producer is better off to vaccinate and tolerate 
the disease ra ther than a ttempt cleanup on his own and run 
the risk of reinfection after having borne the cost of 
eradication. Eradication in such an area can only be 
attempted if the risk of reinfection is reduced, and that 
implies an area-wide program. 
In estimating the cost of pseudorabies to the Iowa 
swine industry it must be noted that the structure of the 
industry is changing rapidly and for that reason the costs 
would also be expected to change. The general direction 
of the shift is toward fewer and larger herds. At present, 
there are an estimated 38,000 herds in the state. Of these, 
5 percent are estimated to be seedstock producers, 15 
percent feeder pig finishers and 80 percent farrow to finish 
and/or feeder pig producers. Across all herds, the breeding 
herd size is estimated at 60 sows and gilts. 
Including clinical losses, vaccine, and serological 
costs, and excluding the cost of sales restrictions to 
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seedstock producers, the total annual cost of pseudorabies 
to swine producers in Iowa is between 3 and 4 million 
dollars: including sales restrictions to seedstock 
producers, the cost is between 11 and 12 million dollars 
annually. The net present value of these annual costs is 29 
to 40 million dollars, without including sales restrictions 
and 107 to 117 million dollars with sales restrictions to 
seedstock producers. 
1. 
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APPENDIX A. A TABULAR ANALYSIS OF 
IOWA PSEUDORABIES QUARANTINE REPORTS FOR SEVERAL FACTORS 
FOR THE PERIOD OF MARCH, 1972 THROUGH JANUARY, 1985 
Introduction 
In conjunction with the Iowa project, it was decided 
that an analysis of the pseudorabies quarantine reports on 
file at the Iowa Department of Agriculture would be a 
useful and important correlary study. The quarantine 
reports are a written record of the history of pseudorabies 
in Iowa. The file is extensive in breadth and depth, the 
first report dated March, 1972 and the entire file 
consisting of 4081 quarantines through January, 1985. 
The objectives of this analysis were to trace the spread of 
the disease across the state, to measure the incidence and 
prevalence rates at county, crop reporting district and 
state levels, to study the clinical signs of pseudorabies in 
swine by year in order to detect changes in the clinical 
pattern, to analyze the association of death in non-porcine 
species with pseudorabies infected swine and to compare the 
level of infection in Marshall County as reported in the 
quarantine files to the level of infection determined by 
serology in the Marshall County Pseudorabies Eradication 
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Pilot Project in order to obtain a measure of the 
correlation of the reported incidence to the true incidence 
in Marshall County. 
Some of these objectives were met and others were not. 
Prevalence and incidence rates, for example, cannot be 
derived from these data for reasons we have previously 
mentioned in Chapter IV. To reiterate those arguments, 
quarantines tend to be issued on clinical outbreaks, as 
borne out by the fact that 76 percent of the quarantines 
where clinical data were available, a total of 3174 
quarantines, were issued on herds showing clinical 
pseudorabies versus the documented rate of clinical disease 
in Marshall County of 42.5 percent. Vaccine might be 
expected to exacerbate this trend, but there is no 
documentation to support this supposition. Once 
quarantined, herds can either eliminate the virus 
spontaneously, particularly smaller herds, go out of 
business, or remain infected. This information is not 
usually available, so the quarantine data quickly becomes 
out dated. 
The broader historical trends are better highlighted 
with the quarantine information. Quarantines issued by 
month and year is shown in Tables 11.1, 11.2 and 11.3. 
Tables 11.2 and 11.3 present the information in a fashion 
which is more easily grasped. Table 11.2 might seem to 
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indicate that pseudorabies was on the wane in the state. 
However, using the data presented in Table 4.2, that is, 
taking the decline in the number of swine herds in the state 
into account, roughly 1.0 percent of the herds in the state 
have been quarantined annually from 1977 through 1984, the 
last year for which complete data are presented. "Roughly" 
because the number of swine herds in the state can only be 
approximated for the years between the population census. 
Also, in a historical vein, the quarantine reports 
document the spread of the disease across the state. The 
first PRY quarantine was issued on a herd in the 
northwestern corner of the state, an area particularly 
densely populated with swine, spreading in an easterly and 
southerly direction. 
Quarantines issued by month show a clear annual trend. 
The fewest quaran tines are issued in the early fall. The 
number rises slowly over the course of the winter, peaking 
in the early spring. A concise explanation for this 
phenomenon is not available at present. 
In the way of explaining the tables, Iowa is divided 
into nine crop reporting districts of approximately equal 
size. On a political level, the state is divided in to 99 
counties, that, for convenience, have been alphabetized and 
numbered. The county numbers are used as labels in the 
tables. 
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Table A.1. Quarantines issued by month and yeara 
"ONTH YEAR 
JAN FEB "AR APR "AY JUN JUL AUG SEP OCT NOV DEC UNKNOWN TOTAL 
1972 0 0 0 0 0 0 0 0 0 0 0 0 
1913 0 0 0 0 0 0 0 0 0 0 D 0 0 D 
1974 0 0 0 0 0 0 0 0 0 2 5 
1975 0 0 0 0 0 0 0 0 3 7 
1976 3 10 1B 16 3 9 6 6 7 29 37 44 189 
1977 85 69 1U 44 32 25 30 22 17 II 38 63 551 
1978 89 57 67 42 103 42 60 58 33 26 25 28 631 
1979 50 64 67 82 64 77 47 35 24 29 28 25 0 592 
1980 44 47 80 56 44 53 74 19 17 16 8 12 m 
1981 28 55 88 111 74 56 29 36 22 13 14 28 0 554 
1982 46 37 39 44 33 31 15 15 16 25 11 16 0 328 
1983 34 32 47 41 36 36 19 14 9 16 21 24 0 329 
1984 34 37 35 73 25 38 30 27 24 9 8 11 0 351 
1985 18 0 18 
SU" ·m 408 557 509 415 368 311 233 169 174 193 252 7 4027 
aTable excludes 54 reports that Jack date of Quarantine. 
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Table A.2. Overview of quarantines issued by yeara 
Number of 
Year quaran tin'es issued 
1972 1 
1973 0 
1974 5 
1975 7 
1976 189 
1977 551 
1978 631 
1979 592 
1980 471 
1981 554 
1982 328 
1983 329 
1984 351 
I985 18b 
aTable excludes 54 reports that lack date of quarantine. 
bData incomplete for 1985. 
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Table A.3. Overview of quarantines issued by montha 
Month 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Quarantines issued 
431 
408 
557 
509 
415 
368 
311 
233 
169 
174 
193 
252 
10.72% 
10.15 
13.86 
12.66 
10.32 
9.15 
7.74 
5.80 
4.20 
4.33 
4.80 
6.27 
a Table excludes 54 reports that lack date of quarantine. 
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Table A.4. Quarantines issued and quarantines released by crop reporting districta 
1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 TOTAL 
-.-
District I 
Quarantines I 0 I 2 165 225 155 127 71 94 52 61 57 6 1017 
Releases 0 0 0 0 5 IS 33 18 IS 27 14 18 17 I 163 
District 2 
Quarantines 0 0 0 3 9 101 138 95 54 102 57 48 30 2 639 
Releases 0 0 0 0 I 20 24 26 38 30 48 28 28 I 244 
District 3 
Quarantines 0 0 I 0 2 23 52 81 78 43 28 39 68 3 418 
Releases 0 0 0 0 0 2 11 11 20 22 14 14 21 0 115 
District 4 
Quarantines 0 0 0 0 6 123 112 103 92 85 56 31 17 I 626 
Releases 0 0 0 0 2 26 25 14 22 34 24 29 16 0 192 
District 5 
Quarant i nes 0 0 2 I 3 18 42 44 54 79 41 38 48 37l 
Releases 0 0 0 0 0 3 9 11 16 20 19 20 14 113 
District 6 
Quarantines 0 0 0 0 3 24 31 46 51 78 45 45 71 3 397 
Releases 0 0 0 0 0 1 13 8 15 18 29 14 17 3 118 
District 7 
Quarantines 0 0 1 1 1 5 26 17 15 18 4 11 5 0 104 
Releases 0 0 0 0 0 I 8 8 7 7 5 5 4 0 45 
District 8 
Quarantines 0 0 0 0 0 7 31 14 13 14 16 16 20 0 131 
Releases 0 0 0 0 0 I 9 6 4 5 4 7 18 1 55 
District 9 
Quarantines 0 0 0 D 0 25 44 65 43 41 29 40 35 2 324 
Releases 0 0 0 D 0 3 9 9 14 15 19 9 21 2 101 
Total 
Quarantines 1 0 5 7 189 551 631 592 471 554 328 329 351 18 4027 
Releases 0 0 0 0 8 12 141 111 151 178 176 144 156 9 1146 
arable excludes 54 reports that lack date of quarantine. 
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Table A.5. Quarantines issued and quarantines released by crop reporting district: 
district I by county 
COUNTY 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 TOTAL 
II Quar. 0 0 0 I 7 24 t3 9 4 12 8 5 4 I 88 
Rele. 0 0 0 0 0 0 11 0 0 1 0 1 1 0 14 
18 Quar. 0 0 0 I 13 29 18 II 5 10 7 5 3 0 102 
Rele. 0 0 0 0 2 I 4 2 0 1 0 4 2 0 22 
21 Quar. 0 0 0 0 0 4 5 5 4 4 3 3 5 0 33 
Rele. 0 0 0 0 0 0 1 1 I 1 1 I 0 0 6 
30 Quar. 0 0 0 0 3 I I 3 5 I 2 1 2 0 19 
Rele. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
32 Quar. 0 0 0 0 0 4 6 I 0 I 3 3 0 19 
Rele. 0 0 0 0 0 0 0 0 0 0 0 I 0 2 
60 Quar. 0 0 0 0 6 14 16 28 II 10 4 8 1 0 104 
Rele. 0 0 0 0 1 1 0 1 2 2 1 4 2 0 14 
11 Quar. 0 0 0 0 16 19 11 8 12 1 9 11 8 2 103 
Rele. 0 0 0 0 0 1 2 2 1 4 2 2 6 1 21 
12 Quar. 0 0 0 0 2 6 3 5 3 4 2 5 I 0 31 
Rele. 0 0 0 0 0 1 1 I I 3 I 0 0 0 8 
14 Quar. 0 0 0 0 0 5 3 8 3 5 1 6 6 0 31 
Rele. 0 0 0 0 0 I 0 I 3 0 0 I 1 0 1 
15 Quar. 1 0 0 0 64 12 25 1 9 8 5 5 0 0 196 
Rele. 0 0 0 0 2 I 8 0 4 1 5 2 3 0 32 
76 Quar. 0 0 0 0 0 3 4 3 I 5 I 2 1 I 21 
Rele. 0 0 0 0 0 0 I 2 0 2 0 0 0 0 5 
84 Quar. 0 0 I 0 54 44 55 34 13 28 9 1 11 2 258 
Rele. 0 0 0 0 0 3 4 8 3 0 4 3 I 0 26 
Total number of quarantines issued: 
0 2 165 225 155 127 11 94 52 61 57 6 1011 
Total nUlber of quarantine releases issued: 
0 0 0 0 5 15 33 18 15 21 14 18 11 163 
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Table A.6. Quarantines issued and quarantines released by crop reporting district: 
district 2 by county 
COUNTY 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 198~ 1985 TOTAL 
12 Quar. 0 0 0 0 0 ~ 9 9 4 12 5 13 14 I 71 
Rele. 0 0 0 0 0 0 1 3 1 3 3 I 6 0 18 
17 Quar. 0 0 0 0 5 22 36 20 II 13 5 2 I I 116 
Rele. 0 0 0 0 I 2 5 8 8 8 8 6 4 0 50 
34 Quar. 0 0 0 0 0 6 6 0 3 3 I 4 1 0 26 
Rele. 0 0 0 0 0 3 I 2 I 0 0 2 2 0 II 
35 Quar. 0 0 0 0 0 6 17 9 5 10 5 ~ 2 0 58 
Rele. 0 0 0 0 0 0 9 3 4 I 4 2 I 0 24 
41 Quar. 0 0 0 0 2 21 19 9 2 14 13 2 I 0 83 
Rele. 0 0 0 0 0 I I I 2 4 4 3 2 0 18 
46 Quar. 0 0 0 2 I 2 10 7 2 3 I 0 2 0 30 
Rele. 0 0 0 0 0 I 1 0 5 2 2 0 0 0 II 
55 Quar. 0 0 0 0 0 6 14 16 11 14 12 14 5 0 92 
Rele. 0 0 0 0 0 1 2 2 6 4 1\ 4 6 0 38 
66 Quar. 0 0 0 0 0 23 10 8 ~ 8 4 5 I 0 63 
Rele. 0 0 0 0 0 10 4 2 2 0 4 3 3 I 29 
95 Quar. 0 0 0 0 0 1 ~ 4 6 9 3 I 0 0 28 
Rele. 0 0 0 0 0 0 0 1 2 4 ~ 2 I 0 14 
98 Quar. 0 0 0 0 I 2 4 9 2 8 6 2 3 0 37 
Rele. 0 0 0 0 0 I 0 3 2 2 6 2 2 0 18 
99 Quar. 0 0 0 I 0 8 7 4 4 8 2 1 0 0 35 
Rele. 0 0 0 0 0 I 0 1 3 2 2 3 I 0 13 
Total number of Quarantines issued: 
0 0 0 3 9 101 138 95 54 102 57 48 30 2 639 
Total nUlber of Quarantine releases issued: 
0 0 0 0 20 24 26 38 30 48 28 28 1 24~ 
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Table A.7. Quarantines issued and quarantines released by crop reporting district: 
district 3 by county 
COUNTY 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 TOTAL 
3 Quar. 0 0 0 0 0 0 0 I 2 0 0 0 I 0 4 
Rele. 0 0 0 0 0 0 0 0 1 0 0 0 0 2 
7 Quar. 0 0 0 0 2 6 .. 6 2 2 3 6 4 0 35 
Rele. 0 0 0 0 0 0 I 2 1 0 4 2 0 II 
9 Quar. 0 0 0 0 0 0 5 7 5 3 2 I I I 25 
Rele. 0 0 0 0 0 0 0 0 2 2 2 0 0 0 6 
10 Quar. 0 0 0 0 0 I 7 2 2 4 2 4 6 0 28 
Rele. 0 0 0 0 0 0 5 1 2 0 1 0 3 0 12 
19 Quar. 0 0 0 0 0 2 10 9 3 1 I 3 5 I 35 
Rele. 0 0 0 0 0 0 3 2 2 2 0 0 3 0 12 
22 Quar. 0 0 0 0 0 I 10 4 3 4 1 4 0 28 
Rele. 0 0 0 0 0 0 0 0 0 3 2 1 0 7 
28 Quar. 0 0 I 0 0 5 15 19 34 18 0 4 19 I 116 
Rele. 0 0 0 0 0 0 I 7 4 8 4 I 4 0 29 
31 Quar. 0 0 0 0 0 7 5 15 23 6 6 14 18 0 94 
Rele. 0 0 0 0 0 0 I 0 3 3 3 2 2 0 14 
33 Quar. 0 0 0 0 0 0 4 5 2 3 7 5 5 0 31 
Rele. 0 0 0 0 0 0 0 0 I I 0 2 4 0 8 
45 Quar. 0 0 0 0 0 I 5 0 1 0 .. 0 13 
Rele. 0 0 0 0 0 0 0 2 2 0 1 0 7 
96 Quar. 0 0 0 0 0 0 0 2 2 2 1 0 9 
Rele. 0 0 0 0 0 0 0 0 2 0 3 0 7 
Total number of quarantines issued: 
0 0 0 2 23 52 81 78 43 28 39 68 3 418 
Total nulber of quarantine releases issued: 
0 0 0 0 0 2 11 11 20 22 14 14 21 0 I15 
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Table A.8. Quarantines issued and quarantines released by crop reporting district: 
district 4 by county 
COUNTY 1912 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 TOTAL 
5 Quar. 0 0 0 0 0 9 9 7 14 7 3 0 0 0 49 
Rele. 0 0 0 0 0 0 3 I 0 2 I 4 2 0 13 
13 Quar. 0 0 0 0 8 8 8 12 10 9 4 2 1 63 
Rele. 0 0 0 0 2 2 I 0 5 4 6 2 0 23 
14 Quar. 0 0 0 0 0 26 21 17 16 \I 4 3 1 0 99 
Rele. 0 0 0 0 0 14 5 3 6 3 2 2 2 0 37 
24 Quar. 0 0 0 0 9 9 15 \I 8 5 5 2 0 65 
Rele. 0 0 0 0 0 3 I 6 6 2 5 0 0 24 
37 Quar. 0 0 0 0 0 4 8 6 9 6 0 0 35 
Rele. 0 0 0 0 0 I 0 I 2 2 I 0 9 
39 Quar. 0 0 0 0 0 0 I 2 3 4 2 I 0 0 13 
Rele. 0 0 0 0 0 0 0 0 0 2 I 0 I 0 4 
43 Quar. 0 0 0 0 0 2 5 2 I 4 2 0 0 0 16 
Rele. 0 0 0 0 0 0 0 0 0 1 2 0 0 0 3 
47 Quar. 0 0 0 0 0 I 4 7 2 5 9 3 3 0 34 
Rele. 0 0 0 0 0 0 0 0 0 I 1 2 2 0 6 
67 Quar. 0 0 0 0 0 Z 4 4 Z 2 2 I 0 18 
Rele. 0 0 0 0 0 0 I 0 2 I 0 0 0 5 
81 Quar. 0 0 0 0 2 22 16 \I 6 9 8 5 3 0 82 
Rele. 0 0 0 0 0 I I 2 2 2 2 2 1 0 13 
83 Quar. 0 0 0 0 0 22 17 14 7 13 7 3 2 0 85 
Rele. 0 0 0 0 0 5 7 3 3 2 4 I 4 0 29 
97 Quar. 0 0 0 0 2 18 10 10 9 6 5 4 3 0 67 
Rele. 0 0 0 0 0 3 3 2 I 7 3 6 0 26 
Total number of quarantines issued: 
0 0 0 0 6 123 112 103 92 85 56 31 17 626 
Total number of quarantine releases issued: 
0 0 0 0 2 26 25 14 22 34 24 29 16 0 192 
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Table A.9. Quarantines issued and quarantines released by crop reporting district: 
district 5 by county 
COUNTY 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 Total 
8 Quar. 0 0 0 0 0 0 I 3 3 7 I 0 0 16 
Rele. 0 0 0 0 0 0 0 I I 0 4 0 0 7 
25 Quar. 0 0 0 0 0 0 4 2 2 2 0 0 3 0 13 
Rele. 0 0 0 0 0 0 I 0 3 I 0 0 0 0 5 
38 Quar. 0 0 0 0 I 4 3 9 7 8 5 I I 0 39 
Rele. 0 0 0 0 0 0 0 I 2 3 4 3 0 0 13 
40 Quar. 0 0 0 0 0 I 4 7 B 13 5 3 0 42 
Rele. 0 0 0 0 0 0 I 2 I I 3 2 0 II 
42 Quar. 0 0 I 0 2 7 7 3 6 17 9 10 12 0 74 
Rele. 0 0 0 0 0 2 2 2 2 3 3 7 3 0 24 
50 Quar. 0 0 I 0 0 3 5 4 B 4 4 7 10 47 
Rele. 0 0 0 0 0 I I 2 I 4 2 0 3 15 
64 Quar. 0 0 0 0 0 0 4 6 4 3 4 4 I 0 26 
Rele. 0 0 0 0 0 0 I 0 2 I I I 3 0 9 
77 Quar. 0 0 0 0 0 0 2 0 I I 2 0 I 0 7 
Rele. 0 0 0 0 0 0 0 0 0 0 0 I 0 0 I 
79 Quar. 0 0 0 0 . 0 0 I 0 2 2 4 2 3 0 14 
Rele. 0 0 0 0 0 0 0 0 0 I I 0 I 0 3 
85 Quar. 0 0 0 I 0 2 7 2 5 15 4 8 7 0 51 
Rele. 0 0 0 0 0 0 I 2 I 3 2 2 0 12 
86 Quar. 0 0 0 0 0 0 2 4 7 2 2 I 2 0 20 
Rele. 0 0 0 0 0 0 0 I I 3 0 2 0 0 7 
94 Quar. 0 0 0 0 0 I 2 4 I 5 I 3 5 0 22 
Rele. 0 0 0 0 0 0 2 0 2 0 0 2 0 0 6 
Total number of quarantines issued: 
0 0 2 3 18 42 44 54 79 41 38 48 371 
Total nulber of quarantines released: 
0 0 0 0 0 3 9 Il 16 20 19 20 14 113 
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Table A.IO. Quarantines issued and Quarantines released by crop reporting district: 
district 6 by county 
COUNTY 1912 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 TOTAL 
6 Quar. 0 0 0 0 0 I 0 4 4 6 2 2 7 0 26 
Rele. 0 0 0 0 0 0 I 0 2 1 4 2 2 0 12 
16 Quar. 0 0 0 0 I 5 10 14 14 17 16 5 9 0 91 
Rele. 0 0 0 0 0 I 3 I 3 3 5 I 9 0 26 
23 Quar. 0 0 0 0 0 I 6 2 6 8 3 5 1 0 38 
Re1e. 0 0 0 0 0 0 2 2 2 I 4 I 0 I 13 
48 Quar. 0 0 0 0 0 2 0 3 3 13 5 7 4 38 
Rele. 0 0 0 0 0 0 0 I 0 I 3 2 I 9 
49 Quar. 0 0 0 0 0 I I 3 0 4 0 7 9 2 27 
Rele. 0 0 0 0 0 0 0 0 0 2 I 0 2 I 6 
52 Quar. 0 0 0 0 0 0 4 9 4 10 5 5 5 0 42 
Rele. 0 0 0 0 0 0 I 2 4 2 6 3 0 0 18 
53 Quar. 0 0 0 0 0 0 I 0 5 6 5 2 6 0 25 
Rele. 0 0 0 0 0 0 0 I 1 3 3 I 0 10 
57 Quar. 0 0 0 0 0 0 2 3 0 3 5 7 0 21 
Re1e. 0 0 0 0 0 0 2 0 0 I 0 2 0 6 
10 Quar. 0 0 0 0 0 0 2 4 1 5 2 14 0 35 
Rele. 0 0 0 0 0 0 0 I 2 I 2 0 0 7 
82 Quar. 0 0 0 0 2 14 6 6 II 4 3 5 3 0 54 
Rele. 0 0 0 0 0 0 3 1 2 2 I 2 0 0 II 
Total number of Quarantines issued: 
0 0 0 0 3 24 31 46 51 18 45 45 71 3 397 
Total nUlber of Quarantine releases issued: 
0 0 0 0 0 13 8 15 18 29 14 17 3 118 
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Table A.II. Quarantines issued and quarantines released by crop reporting district: 
district 7 by county 
COUNTY 1972 1973 1974 1975 1976 1977 1978 !ill 1980 1981 1982 1983 [98~ 1985 TOTAL 
Quar. 0 0 0 0 0 0 3 2 ~ 0 0 0 II 
Rele. 0 0 0 0 0 0 I 0 [ I 0 0 5 
2 Quar. 0 0 0 0 0 0 7 3 3 I 0 0 0 0 I~ 
Rele. 0 0 0 0 0 0 I 2 3 2 0 0 0 0 8 
15 Quar. 0 0 0 0 0 0 2 3 ~ 3 0 2 0 0 14 
ReJe. 0 0 0 0 0 0 I 0 I 2 I I 0 0 6 
36 Quar. 0 0 0 0 0 0 Z 2 [ 0 0 I 0 7 
Rele. 0 0 0 0 0 0 0 1 Z 0 0 0 0 4 
65 Quar. 0 0 0 0 0 0 0 0 1 ~ I 0 0 0 6 
Rele. 0 0 0 0 0 0 0 0 0 I 0 I 0 0 2 
69 Quar. 0 0 0 0 0 I 0 0 3 0 Z 3 0 10 
Rele. 0 0 0 0 0 0 I 0 0 0 I 0 4 
73 Quar. 0 0 0 0 I 0 6 2 Z 0 0 Z 0 0 13 
Rele. 0 0 0 0 0 0 Z I 0 0 0 0 I 0 4 
78 Quar. 0 0 I I 0 4 7 4 2 3 3 3 0 29 
Rele. 0 0 0 0 0 0 3 Z I I 2 2 0 IZ 
87 Quar. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rele. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total number of quarantines issued: 
0 0 5 26 17 15 18 4 II 5 0 104 
Total number of quarantine releases issued: 
0 0 0 0 0 8 8 7 7 5 5 4 0 45 
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Table A.12. Quarantines issued and Quarantines released by crop reporting district: 
district 8 by county 
COUNTY 1912 1973 1914 1915 1916 1911 1978 1979 1980 1981 1982 1983 1984 1985 TOTAL 
4 Quar. 0 0 0 0 0 0 0 1 0 0 0 0 0 2 
Rele. 0 0 0 0 0 0 0 0 0 0 0 0 0 I 
20 Quar. 0 0 0 0 0 0 Z 0 0 0 1 2 0 0 5 
Rele. 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2 
27 Quar. 0 0 0 0 0 I I 0 0 0 0 0 0 3 
Rele. 0 0 0 0 0 0 0 0 0 0 0 0 0 I 
59 Quar. 0 0 0 0 0 0 0 I 0 0 0 I 3 0 5 
Hele. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
61 Quar. 0 0 0 0 0 0 I 0 2 2 5 4 I 0 15 
Hele. 0 0 0 0 0 0 0 0 1 0 2 3 2 0 8 
63 Quar. 0 0 0 0 0 4 8 4 5 3 5 2 3 0 34 
Hele. 0 0 0 0 0 I 2 I I 2 0 2 5 0 14 
68 Quar. 0 0 0 0 0 0 5 2 0 0 I 0 3 0 II 
Rele. 0 0 0 0 0 0 2 I I 0 0 0 1 0 5 
80 Quar. 0 0 0 0 0 0 I 2 0 2 I 0 0 7 
Hele. 0 0 0 0 0 0 0 I 0 0 0 I 0 3 
88 Quar. 0 0 0 0 0 0 2 0 I 0 2 2 0 8 
Hele. 0 0 0 0 0 0 I 0 0 0 0 2 1 5 
91 Quar. 0 0 0 0 0 2 8 3 5 6 3 5 6 0 38 
Hele. 0 0 0 0 0 0 2 1 l 3 2 I 4 0 14 
93 Quar. 0 0 0 0 0 0 2 0 0 0 0 0 0 3 
Hele. 0 0 0 0 0 0 I 0 0 0 0 0 0 2 
Total number of quarantines issued: 
0 0 0 0 0 1 31 14 13 14 16 16 20 0 \31 
Total number of quarantine releases issued: 
0 0 0 0 0 9 6 4 5 4 7 18 55 
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Table A.13. Quarantines issued and quarantines released by crop reporting district: 
district 9 by county 
COUNTY 1912 1913 1914 1975 1916 1911 1918 1919 1980 1981 1982 1983 1984 1985 TOTAL 
26 Quar. 0 0 0 0 0 0 1 2 0 0 0 0 0 4 
Rele. 0 0 0 0 0 0 0 0 0 0 0 0 0 I 
29 Quar. 0 0 0 0 0 0 0 0 0 I I 0 0 0 2 
Rele. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
44 Quar. 0 0 0 0 0 0 8 10 I 0 I 4 4 0 28 
Rele. 0 0 0 0 0 0 2 0 3 0 0 0 I 0 6 
51 Quar. 0 0 0 0 0 3 I 5 5 3 4 0 23 
Rele. 0 0 0 0 0 I 0 0 2 .4 1 0 10 
54 Quar. 0 0 0 0 0 4 10 19 14 9 2 3 3 I 65 
Rete. 0 0 0 0 0 0 I .4 I 5 I 2 6 0 20 
56 Quar. 0 0 0 0 0 I 2 I 0 1 10 7 7 1 30 
Rele. 0 0 0 0 0 0 I 0 0 0 3 0 2 0 6 
58 Quar. 0 0 0 0 0 I 2 0 2 0 0 I 0 1 
Rele. 0 0 0 0 0 0 0 0 0 0 0 2 0 3 
62 Quar. 0 0 0 0 0 0 3 9 8 8 2 5 .4 0 39 
Rete. 0 0 0 0 0 0 I I 2 I 0 0 I 0 6 
89 Quar. 0 0 0 0 0 8 0 3 0 I 2 5 0 0 19 
Rete. 0 0 0 0 0 0 0 0 I 0 8 0 0 0 9 
90 Quar. 0 0 0 0 0 0 1 I 0 0 0 I 0 4 
Rele. 0 0 0 0 0 0 0 0 0 I 0 0 0 2 
92 Quar. 0 0 0 0 0 8 16 15 15 15 8 12 14 0 103 
Rele. 0 0 0 0 0 2 .4 3 5 6 2 6 8 2 38 
Total number of quarantines issued: 
0 0 0 0 0 25 44 65 43 41 29 40 35 2 324 
Total number of quarantine releases issued: 
0 0 0 0 0 3 9 9 14 15 19 9 21 2 101 
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Table A.14. Reports of pseudorabies in non-porcine food animal species: 
annual quarantine data "arch, 1972 through January, 1985a 
Species 1972 1973 1974 1915 1976 1977 1918 .1919 1980 1981 1982 1983 1984 1985 
Bovine 0 0 0 0 29 60 19 52 34 38 27 25 t7 
Ovine 0 0 0 0 0 3 9 12 4 6 4 6 5 
Caprine 0 0 0 0 0 0 0 0 0 0 
Deer D 0 0 0 0 0 0 0 0 0 0 
Quarantines 
issued 0 5 1 184 551 631 592 411 554 328 329 351 
aThese figures represent number of quarantine reports and not number of animals affected. 
Table A.15. Reports of pseudorabies in non-porcine food animal species: 
cumulative data "arch, 1912 through January, 1985a 
Species Number Per cent 
Bovine 304 7.61\ 
Ovine 49 1.23\ 
Caprine 3 0.08\ 
Deer 2 0.05\ 
Calculation of deno~inator: 
Total number of quarantines issued 4081 
No information provided -88 
Denollinator 3993 
aThese figures represent number of quarantine reports and not number of animals affected. 
0 
0 
0 
0 
18 
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Table A.16. Reports of pseudorabies in companion animal species: 
annual data "arch, 1972 through January, 1985a 
1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 
No deaths in 
companion animals 0 0 116 207 290 316 257 294 173 175 204 
Fel ine deaths 0 0 0 0 18 97 74 144 118 128 70 74 60 
Canine deaths 0 0 0 0 28 67 52 102 82 91 69 55 47 
Total number of 
quarantines issued 0 5 7 184 551 631 592 m 554 328 329 351 
aThese figures represent number of quarantine reports and not number of animals affected. 
Table A.17. Reports of pseudorabies in companion animal species: 
cumulative data "arch, 1972 through January, 1985a 
Species NUlllber 
No deaths in companion animals 2070 
Fel ine deaths 794 
Canine deaths 600 
Death in both species 257 
Calculation of denominator: 
Total number of quarantines issued 4081 
No cats/dogs on premise -34 
No infor~tion provided -841 
Denollinator 3206 
Per cent 
64.57\ 
24.77, 
18.71' 
8.02' 
aThese figures represent number of quarantine reports and not number of animals affected. 
1985 
7 
4 
4 
18 
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Table A.18. Clinical signs reported in swine: annual data Karch, 1972 through January, 1985 
1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 
Quarantine of 
farll with no 
swine on prellise 0 0 0 0 0 2 5 2 3 2 0 3 0 
Abortion 0 0 0 0 10 38 37 46 35 32 17 9 13 
Sti I Ibirths 
and/or lIullllies 0 0 0 5 16 15 21 25 12 7 7 2 
Acute death in 
young pigs 0 0 0 0 142 296 161 332 285 298 172 152 145 9 
"ild/transitory 
disease in 
older swine 0 0 0 0 2 10 7 13 3 12 5 0 
PneulOnia or 
respiratory signs 0 0 0 0 4 13 13 21 14 11 10 8 6 
Dead growers, 
finishers or 
breeders 0 0 0 0 18 92 39 86 49 58 31 33 39 5 
Depressed 
conception rate 0 0 0 0 5 22 30 25 11 11 6 8 9 0 
-Backward- pigs 0 0 0 0 2 2 0 2 0 2 0 0 0 
Flu-like signs 0 0 0 0 25 7 21 17 10 10 13 8 
No clinical signs 0 0 0 0 7 39 117 122 83 104 61 18 88 2 
Total nUlLber of 
quarantines issued 0 5 7 189 551 631 592 471 554 328 329 351 18 
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Table A.19. Clinical signs reported in swine: 
cumulative data March, 1972 through January, 1985 
Clinical signs 
Quarantine of farm 
with no swine on premise 
Abortion 
Stillbirths/mummies 
Acute death in young pigs 
Mild/transitory disease in 
older swine, i.e. "off feed" 
Pneumonia/respiratory disease 
Dead growers, finishers or breeders 
Depressed conception rate 
"Backward" pigs 
Flu-like signs 
No clinical disease 
One of above signs reported in herd 
Two of above signs reported in herd 
Three of above signs reported in herd 
Four of above signs reported in herd 
Five of above signs reported in herd 
Calculation of denominator 
Total number of quarantines issued 
Number of 
Reports 
18 
244 
116 
2025 
54 
103 
454 
136 
9 
115 
765 
1776 
469 
125 
37 
2 
Number of quarantines without clinical information 
Vague or nonspecific information 
Denominator for calculating percentages 
Percenta 
0.57 
7.69 
3.65 
63.80 
1. 70 
3.25 
14.30 
4.28 
0.28 
3.62 
24.10 
55.95 
14.78 
3.94 
1.17 
0.06 
4081 
-770 
-137 
3174 
apercent total exceeds 100% since multiple" signs are 
possible. 
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APPENDIX B. ECONOMIC SURVEY QUESTIONNAIRE 
Producer Survey 
Part I 
General Description of Operation 
Herd Identification: Plan: 
County: Da te: 
Name of Operation: 
Name of Operator: 
Mailing Address: 
Telephone Number: 
Location of Operation: 
Name of Veterinarian: 
Mailing Address: 
Telephone Number: 
Location of Practice: 
Commen ts: 
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1. What type of operation do you have? 
Seedstock producer 
Farrow to finish 
Feeder pig producer 
Feeder pig finisher 
Con tract feeder 
Other 
2. How long have you been raising hogs? 
3. What type of facilities do you have? (circle response) 
_ F arrow i_n .... g'--__ 
Total Confinement 
(Slats) 
Enclosed Building 
(Decks) 
Enclosed Building 
(Cemen t) 
Enclosed Building 
(Other) 
Huts 
Other 
Total Confinement 
(Sla ts) 
Total Confinement 
(Stalls) 
Enclosed Building 
Open Front Bldg 
Pasture 
Other 
~owers/Finishe~ 
Total Confinement 
(Slats) 
Partial Confinement 
(Slats) 
Open Front Building 
(Cement) 
Open Front Building 
(Other) 
Pasture 
Other 
4. What are your normal sales practices? 
Auction Market 
Buying S ta tion 
Pr i va te Trea ty 
Stock Yards 
Direct to Slaughter 
Other 
5. Which are your normal supply source(s) for purchased 
pigs? 
Private Treaty Auction Market 
Testing Station Other 
6. How many of the following types of pigs do you normally 
buy per year? 
Boars 
Gil ts 
Feeder pigs 
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7. Please make a diagram of the buildings and lots you use 
in swine production. Show the areas occupied by 1) 
Gestating sows 2) Farrowing sows 3) Gilts 4) Boars 
5) ~'leaners 6) Growers/F inishers. Also indica te the 
location of the facility used' for isolation of newly 
purchased stock. 
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Enter the following inventory as of the date of the first 
pseudorabies test on the farm or the date of the first 
interview, if no testing was done: 
8. How many of the following dd you have? 
Sows in breeding herd? 
Gilts in breeding herd? 
Sows that have had 4-5 litters? 
Sows that have had more than 6 litters? 
Boars in breeding herd? 
Growers/Finishers 
Purchased feeder pigs? 
Baby pigs on the sow? 
11. After how many litters do you normally replace your 
sows? 
a. Or, do you prefer to replace sows on the basis of 
performance Yes No 
b. Number of farrowings per sow per year? 
c. What percentage of your bred sows do not farrow? 
16. What is your current average: 
a. Number of live pigs per Ii tter at birth 
b. Number of pigs weaned per sow 
c. Number of pigs sold as feeder pigs per sow 
d. Number of pigs sold as marke t animals per sow 
e. Number of pigs sold as breeding stock per sow 
17. Date first pseudorabies test was done on the farm: 
(month) , 19 
-a. Number of swine tested 
b. Number of swine pseudorabies posi tive 
c. Age of animals tested 
18. When collecting blood for testing pigs: 
a. Between sorting animals and helping the vet collect 
blood, how much time would you plan on for testing 
10 pigs? 
19. 
b. Would you have any help in sorting and testing? 
(Don't count the vet) Yes No 
If yes, how many people? 
c. Value of labor is $ per hour 
d. Cost of vet is $ ~r the call plus $ per 
sample to be tested for PR. 
Have you noticed any effect 
pigs that is detrimental to 
the performance of the herd? 
If yes, please describe: 
of collecting blood from 
the health of the animal 
Yes No 
or 
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20. Do you vaccinate against pseudorabies? Yes No 
Not now, but I have in the past 
21. If you have ever vaccinated against pseudorabies: 
a. When did you start using PRY vaccine? 
b. Why did you start vaccinating? 
PRY diagnosed in my herd. 
PRY diagnosed in neighbor's herd. 
Vet's advice. 
As a simple precaution ('cheap insurance'). 
Other 
c. What vaccination schedule do you follow? 
example: sows at breeding and boars twice a year. 
d. Who gives the PRY vaccine? 
I always do, or usually do. 
---- Vet always does, or usually does. 
e. Which type of vaccine are you using? 
killed virus product 
modified live virus product 
don't know (but the name of the product is: 
f. If you previously used modified live virus vaccine, 
when did you switch to the killed vaccine? 
g. If you used to vaccinate against PRY and stopped, 
when did you stop? 
h. What other diseases do you 
1. 
2. 
3. 
vaccinate 
4. 
5. 
6. 
against? 
22. What feed additives do you use? Please indicate which 
groups of animals get each additive listed. 
example: ASP 250 in the nursery. 
23. Do you mix your own feed? No 
24. Who has access to your swine facilities? 
25. Do you keep cats and/or dogs on your premises? 
No Yes, both Cat(s) only Dog(s) only 
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26. Do you follow all-in-all-out management in any of the 
following: Farrowing unit Growing Unit 
-- Nursery Finishing Unit 
27. How do you usually dispose ot dead pigs? 
incinerate rendering truck 
bury other 
Herd Identification: 
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Producer Survey 
Part II 
Plan: Da te: 
1. Is your herd presently classified as PRY negative? 
Yes No 
If yes, when was your herd classified as PRY negative? 
a. (Month) , 19 b. Never had PR in herd 
2. Do you test every breeding animal you buy for PRY at 
the time of purchase? 
Always Usually Never 
a. Is the cost of testing-paid by the-seller? 
Yes No 
b. Cost-Per heaa-to test for PRY is $ /head 
3. Do you isolate and observe newly purchased animals 
before commingling with animals already on the place? 
Always Usually Never 
a. For how-rong? (days) 
b. Do you retest for pseudorabies after this period of 
isolation? Yes No 
c. Do you test for any other~isease(s) after this 
period of isolation? Yes No 
If you do, please list the~iseaseTS) you test for: 
d. How many purchased swine did you isolate last year? 
(1984) ••• if more than one animal was isolated, 
how many actual isolation cycles did you do? 
e. What is the assessed value of your isolate facilities? 
f. If you were to rent your isolation facilities, how 
much do you think you could get per year? 
g. tvhen were the isolation facilities built? 
h. How many anticipated years of service remain in these 
facili ties? 
i. Do you use these facilities for anything other than 
isolation? Yes No 
j. How much labor per day is-required for isolated 
animals? 
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4. Cost of pseudorabies vaccination: 
a. If you buy the vaccine. and administer it yourself, the 
cost of vaccine per dose is $ ____ __ 
b. Number of doses per sow per year is /sow. 
c. How long does it take you to vaccinate ten sows? 
d. If the vet vaccinates your animals, the cost to 
administer the vaccine is $ Idose plus $ __ _ 
/call. 
5. Blood Tests of Animals on the Farm or Added to the Herd: 
Date 
Tested 
No. 
Pos 
Age 
No. 
Neg 
Reason for Test: 
Monitor Additions 
Herd to Herd 
Man-hours 
Labor Used 
Charge for 
Veterinarian 
6. What do you do to actively prevent or control disease in 
your operation? (Examples are: shower-in-shower-out, 
clean boots and coveralls for visitors, all-in-all-out 
farrowing, foot baths, different boots for each unit, 
etc. ) 
7. What swine diseases, other than pseudorabies, are you 
especially aware of and particularly interested in 
keeping out of your herd? 
8. What diseases have you experienced in the last 3 years: 
Disease 
a. Lepto 
b. Parvo (Smedi) 
c. TGE 
d. Haemophilus 
e. Erysipelas 
f. Mycoplasmal 
pneumonia 
g. Bloody Scours 
h. Salmonella 
i. Other 
(Please list) 
Date 
Yes No (Month/Year) 
--
t'1as this 
diagnosed by 
ve terinarian? 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
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9. What, if anything, are you doing to keep pseudorabies 
out of your herd now that you didn't do before? 
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Producer Survey 
Part III 
Direct Costs of Pseudorabies Infection 
Herd Identification * Plan: Da te: 
1. Have you ever had pseudorabies diagnosed in your herd? 
Yes No 
a. If you have never had pseudorabies diagnosed in your 
herd, please skip Section III, Section IV and 
Section V. 
b. If yes, have you had a loss of income due to 
pseudorabies? Yes No 
2. Describe how you became aware that your herd was 
infected with pseudorabies. 
a. Was the diagnosis of pseudorabies based on: 
blood tests 
sick pigs 
both of the above 
b. When was the diagnosis made? 
c. Was an order of quarantine issued? 
Yes: (Month ,19) 
No 
d. Has the order of quarantine been released? 
Yes: (Month ,19) 
No 
e. How do you think the disease got into your herd? 
don't know 
purchased boars 
purchased gilts 
other purchased swine 
wildlife 
neighborhood spread 
farm traffic 
other (please specify) 
4. If you had sick pigs, how long did the outbreak last? 
5. About what percent of 
a. baby pigs 
b. grower/finishers 
c. breeders 
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the pigs were sick? 
% 
% 
% 
6. Did any sows abort during the outbreak? Yes No 
a. Total number of sows that aborted 
b. Total number of sows pregnant at the time 
c. In any group of sows, what percent would you-expect 
to abort if they didn't have pseudorabies? 
7. Were any pigs born dead or mummified at the time of the 
outbreak? Yes No 
a. Total number of -Pigs farrowed stillborn 
b. Total number of mummies farrowed 
c. Total number of pigs farrowed live----
d. At anyone farrowing, what percent of pigs would you 
expect to be born dead, either stillborn or mummies, 
if the sows didn't get pseudorabies? 
8. How many pigs died during the outbreak: 
number died 
a. pigs on the sow 
b. growers 
c. finishers 
d. breeding stock 
out of 
how many 
9. Did you notice any young pigs that gained extremely 
poorly after weaning (sometimes called 'backward 
pigs')? 
a. Yes No 
b. If yes, about what percent were affected % 
c. How many extra days did it take to get these pigs 
to market? days 
d. In any group of young pigs, what percent would you 
expect to be 'backward' if they didn't get 
pseudorabies? % 
11. Figuring the extra labor and feed, what do you estimate 
was your additional cost to get the 'backward' pigs to 
market? $ /pig 
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12. Did any bred sows fail to farrow at the time of the 
diagnosis of pseudorabies? 
a. Yes No 
b. Totar-number of sows that failed to farrow 
c. Total number of sows that· did farrow 
d. In any group of bred sows, what percent might 
expect to fail to farrow if they didn't get 
pseudorabies? % 
you 
13. Did any sows fail to settle on the first rebreeding at 
the time pseudorabies was diagnosed? 
a. Yes No . 
b. Number of sowS-bred 
c. Number that did not settle 
d. In any group of sows, what percent might you expect 
to fail to settle on the first rebreeding? % 
14. Since the diagnosis of pseudorabies, have you observed 
change in any of the following: 
a. Respiratory problems 
b. Scours 
c. Arthritis/stiff joints 
d. Feed efficiency 
e. Other (please describe) 
If yes, what age 
Yes No and how affected? 
15. Did any other animals die from pseudorabies? 
a. Yes No 
b. If yes, which-one(s): 
1. cat(s) 4. sheep 
2. dog(s) ---- 5. wildli~specify) 
3. cattle ---- 6. other 
c. What was the dollar value, if any, of the loss? 
16. Have you had losses because of pseudorabies due to 
restrictions on buying and selling pigs and hogs? 
Yes No 
If yes, please describe the losses and estimate the 
dollar value: 
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22. If you have eliminated pseudorabies in your herd, or 
are trying to eliminate pseudorabies from your herd, we 
would like to know how you did it (or are doing it): 
a. Did you consult wi th your. ve t or other animal health 
specialist to put together a plan for eliminating PR 
from your herd? Yes No 
b. How would you best describe the way in which you got 
rid of PR in your herd, or are trying to get rid of 
PR: 
Depopulation of infected breeding herd, 
repopulation with clean purchased stock. 
Multiple testing of breeding herd and culling 
of all PR-positive animals. 
Established PR-negative gilt herd from home 
stock to replace PR-infected sow herd. 
None of the above. (In which case, please 
describe how you eliminated the disease in your 
herd. ) 
Only feeder pig producers should answer number 17: 
17. How much would you say you lost per head (or per lb.) 
on the sale of feeder pigs due to the fact that people 
knew you had pseudorabies in your herd? How many head 
(or Ibs.) did this cover? 
a. Lost $ per head on head of feeder pigs. 
b. Lost $ per pound on pounds. 
c. No loss due to pseudorabies 
Only seedstock producers should answer questions 18-21 
18. What is/was the average price of breeding gilts and 
boars from your herd? (today's prices) 
a. gilts $ 
b. boars $ __ 
19. What is/was the average number of pigs sold as breeding 
stock from a typical litter? 
a. gilts 
b. boars 
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20. What is/was the average number of breeding gilts and 
boars you sell/sold per year? 
a. gilts 
b. boars 
21. How much money do you think you lost as a direct result 
of the fact that animals normally sold as breeding 
stock were sold as slaughter animals? 
a. $ per boar 
b. $---- per gilt 
c. No-IOss due to pseudorabies 
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Producer Survey 
Part IV 
Producer Costs of Eradicating Pseudorabies 
Herd Identification: Plan: 
County: Da te: 
1. If you are using vaccination in your plan, record it in 
this table. 
Vaccinated for pseudorabies 
Da te vaccina ted 
Age of pigs 
Primary or 
revaccination 
Type of 
vaccine 
Man-hours of 
labor used 
Veterinary 
Costs 
2. If you are testing and removing or segregating progeny, 
complete the following tables. 
A. Pigs sold (positive serology) 
Da te sold 
Number sold 
Type 
Salvage value ($) 
Market value if 
PRY negative ($) 
Indemni ty ($) 
----
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B. Blood tests of animals on the farm if added to the herd 
Da te tested 
Age 
Reason for test 
Monitoring 
Additions 
Number tested 
positive 
Nega tive 
Man hours 
of labor 
Veterinary 
costs 
C. Cost of segregating offspring 
Month 
Loca tion/ type 
Man hours 
of labor 
Cost of upkeep 
on segregation 
facili ty 
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D. Cost of replacement animals 
Oa te purchased 
Number purchased 
Sows 
Gil ts 
Boars 
Cost of animals 
Cost of isolation 
Facili ties 
Labor 
E. Cost of cleanup and disinfection 
Month 
Cost of 
supplies 
Man hours 
of labor 
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3. If you are using depopulation-repopulation, complete the 
following applicable tables. 
A. Depopulation of herd 
Da te sold 
Boars 
Feeder pigs less 
than 30 lbs. 
Feeder pigs 
30-60 lbs. 
Pigs 60-120 lbs. 
Pigs 120-180 Ibs. 
Marke t hogs more 
than 180 Ibs. 
Other 
Salvage value 
Indemni ty 
Marke t valuea 
----
aTo estimate market value, consider any discounts due 
to the fact that animals are from a positive herd. If the 
animals are potential breeding animals, estimate market 
value using the helps in question 6. 
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B. Depopulation of sows and gilts 
Da te sold 
Open females 
Females to farrow 
this month 
Females to farrow 
next month 
Females to farrow 
in 2 months 
Females to farrow 
in 3 months 
Salvage value 
Indemni ty 
Marke t value 
C. Repopulation of herd and/or herd additions 
Da te purchased 
Boars 
Feeder pigs less 
than 30 Ibs. 
Feeder pigs 
30-60 Ibs. 
Pigs 60-120 Ibs. 
Pigs 120-180 Ibs. 
Marke t hogs more 
than 180 Ibs. 
Other 
Cost of animals 
----
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D. Repopulation of sows and gilts 
Da te purchased 
Open females 
Females to farrow 
next month 
Females to farrow 
in 2 months 
Females to farrow 
in 3 months 
Cost of animals 
E. Cost of cleanup and disinfection 
Month 
Cost of supplies 
Man hours 
of labor 
F. Cost of testing herd additions 
Da te tested 
Age 
Number tested 
Man hours 
of labor 
Additional cost 
of isola tion 
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If you depopulated, answer questions 4 through 7. 
4. List diseases other than pseudorabies eliminated from 
the herd by depopulation. 
5. Lost sales during downtime and repopulation. 
a. What is the period of downtime? 
b. What is the period of repopulation? 
c. How many farrowings were missed in each month of 
downtime or during repopulation? 
d. Number of feeder pigs not sold during downtime: 
e. Number of feeder pigs not sold during repopulation: 
f. Number of market hogs not sold during downtime: 
g. Number of market hogs not sold during repopulation: 
h. Number of breeding gilts not sold during downtime: 
i. Number of breeding gilts not sold during 
repopulation: 
j. Number of boars not sold during downtime: 
k. Number of boars not sold during repopulation: 
6. Feed costs 
a. What is your cost per 100 Ibs. of grower ration? 
b. What is your cost per 100 Ibs. finisher ration? 
7. Market value of breeding stock. 
a. What is the average price of breeding gilts and 
boars from your herd? 
gilts $ 
boars $----
b. What is the average number of pigs sold as breeding 
stock from a typical litter? 
gilts $ 
boars $ __ __ 
c. What is the average number of breeding gilts and 
boars you sell per year? 
gilts $ 
boars $ 
d. What is the number of market hogs you sell per year? 
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Producer Survey 
Part Va 
Production Information for 198 
Herd Identification: Plan: 
county: Date: 
1. How many farrowings per sow per year in 198 ? 
2. What percentage of your bred sows did not farrow in 198 ? 
3. Fill in the following tables for 198 : 
Herd inven tory 
Give the number of each type on hand: 
Month Sows Gilts Boars 
Production record 
Growers/ 
finishers 
Give number in each category: 
Sows 
Month farrowed 
Live 
pigs 
born 
Pigs 
weaned 
Baby 
pigs 
Purchased 
feeder pigs 
Breeders 
d 
purchase 
Feeders 
purchased 
Feed conversion 
Month 
Health record 
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Pounds of 
feed in 
Give number in each category: 
Stillborn 
Month pigs 
~.....:::...---
Dead 
nursing 
pigs 
Dead 
weaned 
pigs 
Pounds of 
pork sold 
"Backward" 
pigs at 
weaning 
Ve terinary 
services and 
drug .£harges 
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Government Cost Survey 
Data Requested From Government Offices for Implementing 
Pseudorabies Pilot Project (Not for Planning the Project) 
Field expense, fee basis 
Date 
Veterinary 
service charges 
Serology @ $2.50 
Serology @ $2.00 
Diagnostic 
laboratory fees 
Vaccine costs 
Tag costs 
Federal expenses 
Date 
Salaries 
Travel expense 
Vehicle expense 
Prin ting 
Clerical and 
Secre tarial 
Economic study 
Sta te expenses 
Date 
Travel expense 
Vehicle expense 
Printing 
Clerical and 
Secretarial 
Time allocated by 
sta te personnel 
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